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AT THE EXPOSITION 


\siponer( OF MODERN BOLT, NUT 
| AND 

FORGING MACHINERY 
August 19-22 and 23 


We exhibited and operated a 
National Die Head which has been 
operating for 14 years in one of the 
leading R. R. Shops—and giving highly 
satisfactory service all the while. 

We duplicated on this Head the 
same precision threading that can be 
secured on any new Die Head. 

And to demonstrate the ability of 
the National Head to maintain size 
against variations in stock diameter 
and hardness the Head was equipped 
with 1-inch Dies and set for a snug fit 
in a standard U. S. nut. 

11-inch blanks were then threaded 
with this setting and the.same good 
fit secured in the 1-inch nut as on the 

1-inch blanks, showing the great rigidity of the National Head. 

The National Head will withstand more hard usage and continue to cut better 
thread with greater economy when equipped with the National Interch: ingeable Case 
Die than any similar Die Head offering today. 

We are installing National Bolt Cutters in the leading R. R. Shops and equipping 
other types of Boit Cutters with National Die Heads, after other so-called ‘*economical”’ 
and ‘high speed’’ Heads are tried and fail. 

If you are not securing satisfactory threading results on an economical basis, 
tell us your needs and let us forward full information on National Threading Equipment. 


Tne National Die Head 
Used on all National Bolt Cutters 











The National Machinery Co. 
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Tiffin, Ohio, U. S. A. Ni 
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Six Automatic Reversible Feeds 
for Drilling and Boring 
Sixteen Speeds 


The Bement Horizontal 
Boring and Drilling Machine 








The convenient machine for drilling, boring, facing and tapping irregular castings and 
forgings without disturbing the original setting. 

Particularly efficient on such work as frames, cylinder castings, etc., that have numerous 
bosses, pads and large bores. 

Main table operated by power. Cross table adjustable longitudinally and transversely 
and can also be equipped with power rotary feed. 

Built in numerous sizes. Belt driven machine readily converted into motor drive at 


any time. 
Write for illustrated circulars. 


Niles-Bement-Pond Company 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


SALES OFFICES—Boston: Oliver Bldg. Philadelphia: 21st and Callowhill Sts Pittsburgh: Frick Bldg. Cleveland: Rockefeller Bldg. 
Hamilton, O.: Niles Tool Works. Detroit: Majestic Bldg. Chicago: Commercial National Bank Bldg. St. Louis: 516 No. Third St. Birmingham, 
Ala.: Brown-Marx Bldg Agents for California, Nevada and Arizona: Harron, Rickard & MeCone, 139 Townsend St., San Francisco, Cal., 
and 164-8 North Angeles St., Los Angeles, Cal. Agents for Canada: The Canadian Fairbanks Co., Ltd., Montreal, St. John, Toronto, Winni 
peg, Calgary and Vancouver. London, E. C.: Buck & Hickman, Ltd., 2 and 4 Whitechapel Road. Paris: Fenwick Freres & Co., 8S Rue de 
Rocroy, Agents for France, Belgium and Switzerland. Japan: F. W. Horne, 70-C Yokohama. Italy: Ing. Ercole Vaghi, Milan. Germany: 
F. G. Kretschmer & Co., Frankfurt a.M. Holland: Van Rietschoten & Houwens, West Zeedijk, 554, Rotterdam. 


(See pages 43, 44, 45 and 46) 
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Dies for Franklin Castings 


About seventeen years ago the H. H. 
Franklin Manufacturing Company of 
Syracuse, N. Y., placed on the market 
what are known as die castings. In the 
production of these castings the old form 
of sand molds was eliminated, and in 
their place steel dies were used, in which 
molten metal was cast under pressure. 
As a result, the castings produced came 
from the dies in a practically finished 
form, requiring no machining to fit them 
for use. Fig. 1 miscellaneous 
line of small parts die cast by the Frank- 
lin Company. These have not been ma- 
chined in any way, the holes, slots and 
giooves having all been produced in the 
operation of casting. 

Although die castings are very widely 
used, little seems to be known of their 
actual manner of production, especially 
of the dies in which they are cast. The 
process is often confused with stamping 
methods, and the dies are generally con- 
sidered by the uninitiated as being com- 
parable with stamping dies. This, how- 
ever, is far from being the case, the dies 
used for the production of die castings be- 


shows a 


ing far more intricate in every way. 

A better understanding of die construc- 
tion would often account for the apparent 
excessiveness of die cost and might sug- 
gest the possibilities of the process: as 
applied to classes of work in which die 
castings have not been used. 

Of the many parts constructed by the 


By H. C. Skinner* 








the dies Use 1 
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ducing which 
would be very dijjicult to machine 
The 


which 
made; the operation of the 
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way im the dies are 
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ejecting the casting from the mold 




















when cool and tke accuracy r 

quired, 

*Manager die-casting department — ie 
Franklin Manulacturing Company 


Franklin company two are here selected 
as examples, one a segment of ring used 
in the building up of the main wheel ofa 
machine constructed for powder manu- 
facture; the other'an 88-note tracker bar 
used on leading makes of 


piano-player. The latter has been selected 


one of the 


on account of the intricacy of the die 
construction, especially in the way of 
coring. Both exemplify the extreme ac- 
curacy necessary in this line of work. 


MAKING A CYLINDER IN PARTS 


Fig. 2 
but requiring great 
struction. The 


shows a die simple to operate, 
accuracy in con- 


segment shown is a 


part of a cylinder used in a machine for 
the manufacture of powder. On 
of its large proportions it was impossible 


account 


te cast this cylinder as a whole, and the 
use of the ring therefore 
resorted to. 
required for the complete circle. 
duce the cylinder the 
sembled, one-half of one lapping on one- 
half of another until a cylinder of the 
required thickness is formed. The 
bossed surface of the die acts as cores in 
the castings so that when two are placed 


segment was 
Seven of these segments are 
To pro- 


segments are as- 


em- 


together cylindrical openings are formed 
for the receipt of pistons and a 
inaccuracy would, therefore, prevent the 
The eX- 


slight 


proper assembling of the device. 
actness of each part of the die is evident 
when one considers that the die is made 
up of 58 pieces, not counting dowels, 
screws, racks and pinions. 

A practical toolmaker will readily ap- 
preciate the difficulty of constructing such 


a die, when he considers the fact that 
the diameter of the cylinder is about 
18 inches and that the diemaker was 


forced to use compound gearing to get 
number of divisions, the 
usual inaccuracy in the dividing head in- 
creasing the complications. 

This die differs from the other in oper- 
ation in the fact that it is 
use an ejector box and plate. On 


the required 


necessary to 
the 
ejector plate a series of pins is set up; 
these extend through the body of the 
die to the face of the casting. The plate 
is operated by the lever. These pins force 


the castings from the die much as the 


























Fic. 1. 


A Group oF Die CASTINGS 


Fic. 2. Dit 


FOR CASTING A CYLINDER IN SEGMENTS 
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bottom core to be described in Fig. 4; 
otherwise the operation of the two dies 
is practically the same. 


A More COMPLICATED DIE 


Fig. 3 represents a die closed, ready to 
be placed in the vise which holds it on the 
machine. Holes A are the holes for the 
screws by which the die is secured in 
place, opening B the gate hole through 


which the metal enters the die, C the 
levers which operate the cores. Fig. 4 


shows the same die opened up and show- 
ing inside workings. This can be divided 
as follows: A and B, the upper and 
lower die plates respectively; C, the gate 
hole before mentioned; FE the core holes; 
the cores-being drawn back out of sight 
by means of levers D 1 and 2. F a sim- 
ilar set of cores thrust out by levers D 
3 and 4 as in the operation of casting; G 
set of cores which are operated by levers 
D 5 and 6. These not only act as cores 
for the straight holes, but also as ejectors 
by means of which the castings are forced 
from the die. 

Pieces H and J show two views of the 
tracker bar produced in the die just de- 
scribed. Anyone familiar with the ac- 
tion of the piano-player can readily un- 
derstand the extreme accuracy necessary 
in this part in order to secure a proper 
action in use. 

It will be noticed that, while the cores 
meet in a straight line on top, they diverge 
in three directions toward the bottom. 
This coring would be practically impos- 
sible by other than the die-casting pro- 
cess, the majority of tracker bars being 
made up in sections either from wood or 
brass stampings. 

The casting in one 


shown is made 
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of levers D, as shown by cores marked F 
and G, and the metal forced into the die 
under pressure. After the metal becomes 
set the upper cores are thrown back, as 
shown at E, Fig. 4, and the castings 
forced out by the combination cores and 
ejectors G. 


WHERE THE WORKMEN COUNT 


While this operation seems compara- 
tively simple, many little points are in- 
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and other features not often admitted in 
the production of castings. 


NATURE OF METAL NECESSARY 


The metal must, of course, be of a com- 
paratively low fusing nature in order not 
to injure the die. Brass and aluminum 
have been cast but, especially in the case 
of the former, the action on the surface of 
the die was such as to make the life very 
short; and the best results are secured 
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DETAILS OF THE DIE SHOWING 


CoRES AND CONNECTIONS 


when the metal can be kept at a reason- 
able temperature. 

The range of the process, however, is 
wide and new uses are constantly being 
found. The bearings on a majority of 
motor cars now before the public are die 
cast. Most of the leading magnetos are 
built up largely of die castings. In the 
construction of the new census tabulating 
machines, which have caused so much in- 
terest during the past few months, 64,000 
die castings were used. 








To Square a Number Ending 
in a Half 





Fic. 3. Dut 


piece, the manufacture of this piece being 
simple, as follows: The die is first placed 
in a vise, closed as shown in Fig. 3, the 
gate hole B being placed directly over the 
nozzle of the machine. The die is then 
heated sufficiently to prevent too rapid 
cooling when the metal is forced into it. 
The cores are forced upward by means 


FOR PIANO PLAYER MECHANISM 


which affect the quality of the 
casting. Experience has shown that only 
through the use of high-grade workmen 
can the best results be secured. 

Only a limited idea can be given of 
the various forms of die construction pos- 
sible; in other cases dies are used which 
make it possible to cast accurate threads 


volved 





The square of a number ending in a 
half is always equal to the product of the 
whole number by the next larger whole 
number, plus '4. Example: The square of 


3% is (3 * 4) +% 12%. 
Square of 

7} (7x8) +%= 5,4 
Square of 

11 (11 « 12) + 4% — 132% 
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Improvised Single-purpose Tools 


The Westinghouse Machine Company 
build a large number of four-cylinder 
automobile motors and have equipped 
several lathes with special attachments 
which make them into single-purpose ma- 
chines for this purpose. 

The cam shaft to be turned in this case 
is made from a drop forging and has en- 
larged bearings, as can be seen in Fig. 1. 
The cam shaft is centered and the bear- 
ings turned in another lathe. It is then 
brought to the machines shown in Figs. 
1 and 2. Here it is supported on centers 
and by the large bearings, as can be 
plainly seen, which hold the shaft firmly 
while being turned. 

A substantial saddle on the lathe car- 
riage carries the tool blocks which are 
all independently adjustable. The tool 


blocks at the back of the carriage carry 
special tools so spaced that when they 


Editorial Correspondence 








Special attachments to 
engine lathes for turning 
cam shajts. 

Separate attachments jor 
the plain portions and cams. 

Boring jour cylinders cast 
together at one operation. 




















are fed into the work they face off both 
sides of the cam and cut down the shoul- 
ders at the ends of the bearing. These 
tools are then backed out and the tools 
on the front of the carriage are brought 
up against the work. These tools finish 
the shaft on its small diameter. 


TURNING THE PLAIN PoRTIONS 

For this operation the carriage is fed 
parallel to the work. The overhanging 
arm shown on the third tool block, turns 
a section that is considerably shorter than 
the rest. This makes it impossible to 
turn all the sections at one operation. So 
the tool in the overhanging arm 
well ahead of the other turning tools and 
consequently comes into action first. This 
tool hangs down and the point is just 
high enough above the center so that 
when the tool is directly over the cam 
shaft the section is reduced to the cor- 
rect diameter. With the tool in this posi- 
tion the carriage is then traversed unti! 
this section is turned for its entire length 

Then the whole carriage is fed ferward 
until the other tools come up against the 
small diameters of the shaft and 
the carrier is traversed the whole 


is set 


cam 
until 








Fic. 1. TURNING THE STRAIGHT PART OF CAM SHAFTS 














Fic. 2. THE ATTACHMENT OPEN TO SHOW TOOLS IN PLACE 




















Fic. 3. 


CAM-TURNING ATTACHMENT EMPTY 


Fic. 4. 





THE CAM SHAFT IN 





PLACE 
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of the plain section has been turned. 
This brings the overhanging tool clear of 
that it is out of 


interfere the 


the shaft so entirely 


not with 


other tools in the least 


the way and does 


TURNING CAMS 


THI 


Figs. 3 and 4 show the lathe which has 
been made over especially for turning 
these cam shafts. This consists of a sub- 


stantial fixture mounted on the lathe car- 
riage so as to bring the cutting tools at 
the correct hight and containing rigid back 
rests for the central bearing so as to 
support the shaft against springing. 

At the back of 
stantial attachment 
This master cam shaft is driven 


lathes is a sub- 
the master 


these 
carrving 
cam 
face 
This per- 


by spur gears from a wide gear on 


the nose of the lathe spindle. 


rs CAst TOGETHER Fic. 6. 


carrying all the tools 
shaft at the 


carriage 
the master cam 
back, to be fed a sufficient distance to 
turn off the entire surface of the cam 
and still keep the gears in mesh with the 


the 


as well as 


mits 


main driving gear on the spindle nose. 


BorRiING Four CyLinpers AT ONC! 


Figs. 5 and 6 show an interesting cyl- 
inder-boring attachment which has been 
made for a suitable-sized engine lathe 
for boring four cylinders at once. These 
are for boring the four holes in a single 
casting, or when the cylinders are “en- 
bloc,” which brings the bar spacing very 


close together. 


As can be seen in Fig. 5, the boring 
fixture consists of a headstock carrying 
four boring bars which are driven from 
a gear on the spindle nose. Each al- 








BoRING Four CYLINDERS AT ONCE 


ternate bar is driven in the opposite di- 
rection by the gears shown, which makes 
it possible to have the bars very close. 

Fig. 6 shows one of the cylinder cast- 
ings clamped into place with the four 
boring bars in position. This shows very 
clearly how the cylinders are held on the 
block mounted on the lathe carriage and 
how the ends of the boring bars are sup- 
ported by the improvised tail blocks 
carrving four hardened bushings. The 
gear and pirfion arrangement for moving 
the regular tail block has been transferred 
to the new one, so as to make it easily 
adjustable to any position on the bed. 
With the rigid bars shown and the firm 
support at the outer end, this makes a 
very substantial boring machine and en- 
ables four cylinders to be bored 
accurately and rapidly. 


these 








The A 


It has been said that the art of inven- 
tion cannot be taught, but it is certain 
that before it can be made remunera- 
tive there is much to be learned.  In- 
ventors, like poets, are born but they 
are born incomplete. Like machine-knit 


socks, they are apt to need sewing up at 

the bottom and stretching at the top. 
While the art of origination cannot be 

taught, it is a talent likely to be a serious 


financial! setback to its possessor unless 
he learns many things which are capa- 
ble of being imparted. One must know 


what is practicable and, as well, what has 
done along the contemplated line 
practical been pat- 
for one or more of a multi- 


been 
Many 
ented which, 
plicity of reasons, have never been mar- 
Many have been placed on the mar 
practical me- 


devices have 


keted 
ket which, though entirely 


chanically, have not proved remunera- 


tive. Though a thing may appear to you 
and me a valuable improvement, it may 
not tickle the fancy of the mass to the 


extent of causing it to loosen its grip on 
Many an invention has lain 
than the term of a 


its shekels. 
dormant for 


more 


rt ot Invention 


By W. D. Graves 


patent (only to be popularly used after 


the inventor is dead 
it did not synchronize with the spirit of 


or worse), because 


the times. 
An inventor of experience recently 
said: “It seems as though nine people 


out of ten, taking hold of a new mech- 
anism, take hold of it wrongly and, if it 
is breakable, break it.” Perhaps he ex- 
aggerated slightly, but there is more than 
truth in his assertion. The 
having designed and 
implement, instinc- 


a grain of 
fact is 
built a 
tively 


that we, 

machine or 
and unknowingly 
points. When a hold of 
it for the first different 
from anything he has used, the chances 
are quite naturally in favor of his taking 
hold of it wrongly. These chances should 
be appreciated and guarded against; 
hence, on the mechanical side as well as 
on the selling, a little acquired knowledge 
of human nature will be far from amiss 
to the inventor. 

The normal 


favor its weak 
stranger takes 


time, it being 


state of the average in- 


‘ 
ventor’s mind seems to include the im- 
pression that complexity in mechanism 
constitutes merit, whereas the opposite is 
likely to be the case. The design of a 
complex machine to perform a given 
operation is often a simple matter, but 
to make one which shall perform the 
Same operation and yet be merchantable, 
is apt to require considerable study. 

When a device is conceived, made and 
found to do its work satisfactorily, the 
work of the inventor is but well begun. 
Next comes the pruning and the getting 
of the remaining parts into such form as 
can be most economically made. For this 
work is required knowledge not born in 
one, practical knowledge of the strength 
of materials and of the latest methods 
of working the material in hand. 

Weight and susceptibility to packing 
for shipment are also items of import, in 
regard to which knowledge may be ac- 
quired. The extent of the market in our 
country is almost beyond conception and, 
if one can draw ever so lightly from the 
whole field he will have a gold mine in- 
deed. To do so, however, he must 
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reckon with transportation over long dis- 
tdnces and with rates which have no place 
in kindergarten arithmetic. 

If we look out on the broad sea of 
mechanical endeavor we see, swimming 
high on the tide of success, many who 
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have been classed as plungers. If we 
examine the bottom, however, we will see 
what appears as a dense growth of weeds 
with palmated leaves. These are those 
who, leaping high from the spring board 
of self-gratulation, have made the plunge 


573 


without having sounded the water. They 
stick, head and shoulders in the muddy 


bottom, with their feet, like submerged 
lilypads, furnishing shade for the vast 
army of suckers which fatten on their 
blood. 








HighSpeed Radial Drilling Attachment 


It often happens that large work may 
require small holes drilled in it. At the 
same time it is “set up” under a radial 
arm drilling machine, for heavy drilling 
operations. For this work the high-speed 
attachment shown at Fig. 1 was designed. 
It runs the drill at three times the spindle 
speed, so that it is an easy matter to ob- 
tain the correct cutting speed for small 
drills, with a comparatively slow spindle 
speed. 

Referring to Fig. 1, A shows the Morse 
taper spindle, with a hexagon shoulder B. 
It is screwed into the steel driving case C, 
which is shown in elevation at Fig. 2, and 
inside plan at Fig. 3. This case is ma- 
chined inside, from the solid, but no 
doubt, where quantities were likely to be 


By H. V. Cawthray 








An attachment for the 
radial drill to obtain high 
speed for drilling small 


holes in large work. 




















Fig. 5 shows the plan, and Fig. 6 the 
elevation, of the steel plate for carrying 
the three pinions, in the 
three tapped holes A, L and M, into which 


transmission 
































HIGH-SPEED DRILLING ATTACHMENT FOR THE RADIAI 
made, a malleable casting would suffice, are screwed three case-hardened steel! 
the annular gear E being machine cut, of shoulder screws N. These shoulder screws 
course. D is one of four similar blind are slightly riveted over at the bottom 
set screws for securing the cover F, also to prevent them backing out when work- 
shown in Fig. 4, in position. This is also ing. Fig. 8 shows one of them in ele- 
made of machinery steel and is case- vation. The boss on the plate ] is a 
hardened. G shows the steel handle also nice running fit in the hole bored through 


shown in Fig. 11. H is a vulcanized-fiber 
thrust washer; this would probably be 
better if it were substituted by a ball 
race, to take the thrust of the drill. / 
shows the drill chuck, with a straight- 
shank twist drill in position. 


the cover, shown in Fig. 4, and is keyed 
on the handle G, Fig. 11, by threaded 


pins in the two small tapped holes OO 
and ST, which are drilled and tapped 
half in each. Figs. 9 and 10 show one of 


the three case-hardened steel pinions 


P, which are mounted on the studs N, 
and which gear with the central driven 
pinion Q, Fig. 7. The shank of Q passes 
through the hole P in the center of the 
plate J, in Figs. 5 and 6, and is secured 
to the drill chuck by the tapered seat. 
There is no sensitive or lever feed to 
this device, the ordinary feed on the drill 
being used as usual. In operation the 
handle G is held in the workman’s hand, 
the containing the internal gear 
E, drives the three pinions P, mounted 
on the plate J, round the central pinion 
R, which in this one-third the 
number of teeth the internal gear E has, 
thus FR turns three fast as C. 
All the working parts are case-hardened 
and provision should be made for oiling 
drilling oil 


case C, 


case has 


times as 


the pinions and bearings, by 


holes through the case C, one of which 
for oiling the three trans- 
pinions. We have had two of 
these attachments in use four years now, 
have saved their cost many 
times over and reduced drill breakages 


considerably. They are suitable for drill- 


is shown at U 


mission 


and they 


ing up to about %¢ inch diameter in 
steel, and inch in gray iron and the 
results are uniformly of a nature that 


give entire satisfaction. 

Of course, the pinion R will rotate the 
opposite way to the drill spindle by in- 
troducing the pinions P, to transmit the 


power from the internal gear, so that 
the drilling machine is run the reverse 
way as if for backing out a tap, when 


using a drill in the speed accelerater here 


shown. 








The so called “Coslettising” process for 
producing a rust-proof finish on iron is 
referred to in a recent issue of the Brass 
World. A rust-proofing process for iron 
and been tried which 
consists in boiling the iron or steel arti- 
cle to be treated in a solution of 1 gal- 
lon of water, 4 ounces of phosphoric acid 
filings. By this 
means a black coating is produced on the 
iron or protects it from at- 


steel has recently 


and 1 ounce of iron 


steel, which 
mospheric and other corrosive influences. 
As far as the protection of the coating 
against corrosion is concerned, it is stated 
that a piece treated by the pro- 
cess and immersed in salt water for near- 
ly a year has resisted its attacks, so that 
it is practically free from corrosion, while 
untreated 


of steel 


a similar has become 


p iece 


badly rusted. 
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Automobile 


CONNECTING-ROD DESIGN 


ot 


A steel column is considered a long col- 
umn only when its length is twenty or 


more times its diameter. All automobile- 


engine connecting rods therefore come 
under the head of short columns. The 
smallest section of such rods is conse- 


quently designed for strength against 
a compression loading. 

It has been found from examination of 
types of automobile-engine 
connecting rods, that practically all of 
them are made with the I-section. In a 
very few cases round sections, H-sections 
and even star-shaped sections are em- 


numerous 


ployed. These instances are, however, 
quite rare. In the discussion which is 
to follow, therefore, only those rods 


having the I-section will be considered. 
An average section through the body 
of an I-shaped connecting rod is shown 


in Fig. 1. Out of some thirty different 
types of rods, over twenty-five were 
found to have the following values for 


A, B, and C (see Fig. 1): 

A=—3/16 inch; B 1/8 inch; C 
3/16 inch. These values hold for practi- 
cally all sizes of automobile-engine cy- 
linders, the strength of the rod being 
varied by changes in the cross-sectional 
area produced by changes in the values 
of h and Bb. 

AREA OF LEAST SECTION OF CONNECTING- 
ROD Bopy 

The section of least area of the con- 
necting-rod body (near the _ piston-pin 
end of the rod) must take the maximum 
explosion load in direct compression. 

Since the maximum explosion on the 
piston, and consequently on the rod, is a 
function of the square of the cylinder 
diameter, the least area of the rod body 
must be proportional to D’. This was 
found to be so in practice, according to 
the following equation: 

Als — 0.02 D* 
and Als varies between 
0.026 D*, where Als area 
connecting-rod body, in square 
D = cylinder diameter in inches. 


and 
least section 
inches; 


0.0145D° 


COMPRESSIVE STRESSES ON LEAST SEC- 
TION OF Rop Bopy 
In order to calculate the maximum 


compressive stress on the smallest sec- 
tion of the connecting-rod body, it is 
merely necessary to divide the total max- 
imum explosion load on the piston by 
the area of the least section of the rod 
body, as follows: 

Pm X 0.785 D? 





Ps 
Pe Area least section rod, sq.tn.. (a) 

in which 
P Intensity of compressive ‘tress 
on smallest section of rod 
body, in pounds per square 


inch; 
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Engine Proportions—I] 


By A. G. Kessler 
and G. W. Lewis 








Second section of article 
giving proportions of auto- 
mobile engines, based upon 
the best current practice. 

Design of connecting rod 
jor compression load of cyl- 
inder, and tension of iner- 
tia of reciprocating parts. 

Shajts; diameter and 
length of pins and bearings, 
and web proportions. 

Flywheel calculations 
and proportions. 




















Pm= Maximum explosion pressure in 
pounds per square inch; 
D=Cylinder diameter in inches. 
Then by making use of equation (a) 
and the equation for rod area found 
above, the intensity of compressive stress 
can be readily found. 
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CONNECTING-ROD PROPORTIONS 


From the above equations, for a max- 
imum explosion pressure of 250 pounds, 
P.- = Approximately 9800 pounds per 
square inch; 
for a maximum explosion pressure of 
300 pounds, 
Pe = Approximately 11,800 
per square inch; 
for a maximum explosion pressure of 
350 pounds, 
P-= Approximately 


pounds 


13,800 pounds 


per square inch. 
In all, over thirty different designs of 


rods were checked in this way and the 
minimum Pe found was about 10,000 
pounds per square inch, and the max- 
imum Pe was 19,000 pounds per square 
inch, all on the basis of a maximum ex- 
plosion pressure of 350 pounds. The 
average obtained was 14,000 pounds per 
square inch. 

Since the majority of automobile con- 
necting rods are drop forgings, made of 
mild steel, with an elastic limit of ap- 
proximately 40,000 pounds per square 
inch, the resultant approximate factors 
of safety are as follows: 

In the average case, 40,000 — 14,000; 
3. 

Least factor of safety, 40,000—19,000; 
2 


Greatest factor of safety, 40,000 — 


10,000; 4. 


DESIGN OF THE LEAST SECTION 


The relation between A and b, Fig. 1, 
is given for the average case by h 
1.3 6, and this ratio varies between A — 
0.89 b and 1.75 b. 


h—= Width of least section in inches, 
in plane of rotation. 
b= Width of least section in inches, 


perpendicular to plane of rota- 
tion. 

Having found the relation between A 
and 5, it is next necessary to determine 
one of these values. From the preceding 
empirical formula, the area of the least 
section of the rod body can be deter- 
mined. This area can also be expressed 
in the following manner: 


Als = [2 bx d £°14{(F ¥ b)—2C | A 


For meaning of symbols, see Fig. 1. 

Now, the average values of A, B and C 
are known, as are also the area of least 
section in terms of the cylinder diameter 
and the value of A in terms of b. Then 
the next equation results: 

Als = [26 X ¥s] + [1.36 — 3 ¥. 
Hence 

0.3125 b + 0.243 b — 0.072 = Als 
(area least section in square inches), and 

Als — 0.072 
b= ———— — ? 3; — 0.072 

; 0.556 5 (Als — 0.072), 
in inches. 

Then, having found b, the average val- 
ue of A can be found from h = 1.3 b. 

A similar equation to the one above 
can be worked out in the same manner, 
using other average values, if so desired. 
The values given here are the best aver- 
ages, as taken from practice. 


Forces ACTING ON Rop 


The connecting rod is subjected to 
three kinds of stresses: (1) compres- 
sion, (2) tension, (3) flexure. 
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The compression, which is due to the 
explosion of the gas in the cylinder, has 
been taken care of in the design of the 
smallest section of the rod (at the wrist- 
pin end), where this stress reaches its 
maximum value. 

The tension, which is due to the suc- 
tion pressure in the cylinder and to thein 
ertia of the reciprocating parts, need not 
be considered in the design of the rod 
body, and will be properly considered in 
the design of the rod ends. 

Flexure in the rod is due to whipping 
forces which increase from a minimum 
near the wristpin end to a maximum at 
some point near the crank-pin end. For 
this reason the rod body is given a certain 
amount of taper, so that it will be of 
practically uniform strength throughout 
its length. 


TAPER OF CONNECTING-ROD Bopy 


This taper of the rod body is 
in the plane of rotation, increasing in 
width from the wrist, toward the crank- 
pin end. Perpendicular to this plane the 
dimension is usually kept constant 
throughout the entire length of the rod. 

h therefore changes in value while 6 
is kept constant. See Fig. 1. 

The ratio of h’ to A, Fig. 2, is given 
for the average case by the following 


equation. In this equation L — stroke in 
inches. 

h 

i 3.3 —0.4 L. 


An inspection of this equation shows 
that as L, the engine stroke, is increased, 
the ratio of A’ to hk becomes smaller 
(more nearly unity). This may at first 
sight look peculiar, but a mathematical 
study of the whipping force will show 
that it varies inversely as the stroke, and 
therefore for uniform strength the di- 
mensions hh’ and hk can be made more 
nearly alike as the stroke of the engine 
is increased, for a constant piston speed. 


LENGTH OF CONNECTING Rop 


The length of connecting rod is the dis- 
tance between center of wrist, or piston 
pin, and center of crank-pin, and is given 
for the average case in terms of the en- 
gine stroke, by the following equation: 


Leo = 2.175 L, 
varying between Leo = 1.9 L and Leo 
2.615 L. 
Leo = Length of connecting rod in 


inches; 
L = Stroke in inches. 


WEIGHT OF CONNECTING Rop 


The weight of connecting rod is more 
nearly a function of the product Leo x 
D* (length of connecting rod by square 
of cylinder diameter) than it is of the 
square of the cylinder diameter alone. 
For basis of comparison, however, equa- 
tions were determined for both cases. 
For average conditions: 
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Wee = (0.0135 Leo D? + 1.2) pounds; 
or 
Weo (D* — 5) pounds, 
in which 


Wieo Weight of connecting rod in 
pounds; 
Leo Length of 
inches; 
D — Cylinder diameter in inches. 
The first of the above two equations 
is by far the more accurate, and the 
second gives only approximate results. 


connecting rod in 


BoLTts oR Stups IN CRANK-PIN END OF 
CONNECTING Rop 


The crank-pin end of automobile-en- 
gine connecting rods is commonly of the 


ur 
~I 
on 


a maximum piston speed of 1500 feet 
per minute, which will consequently give 
safe results, but is not far different from 
that often attained in practice. 


ToTAL WEIGHT OF RECIPROCATING PARTS 


Before it is possible to determine the 
inertia forces it is necessary that the 
total weight of reciprocating parts be 
known. The total weight of these parts 
was taken equal to weight of piston, plus 
weight of piston-pin, plus total weight of 
cennecting rod. In come cases a part of 
the connecting rod weight is assumed as 
reciprocating and the remainder as rotat- 
ing. In this discussion, however, it was 
considered best to use the total connect- 
ing rod weight as a reciprocating mass. 
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marine type, the bearing cap being held 
to the body of the rod by either two or 
four bolts, or studs. The forces to which 
these bolts are subjected consist princi- 
pally of the inertia force ofthe reciprocat- 
ing parts and the force due to suction in 
the engine cylinder. The total suction 
pressure is, at its maximum, seldom, if 
ever, equal to one-tenth of the inertia 
force. For this reason, in the following 
discussion the design of bolts will be 
based only on stresses produced by the 
inertia forces, the tension due to suction 
pressure being neglected entirely. The 
discussion has been based upon 
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INITIAL INERTIA FORCE OF RECIPROCATING PARTS 


This slightly increases the values of in- 
ertia forces but brings results on the safe 
side and partly compensates for forces 
which have not been considered. For av- 
erage conditions: 
Wrp — 4.45 D 
in which 
W-p= Total weight of reciprocating 
parts in pounds; 
D = Cylinder diameter in inches. 


10.35 pounds, 


INERTIA FORCES 


It is mathematically shown in various 
textbooks on engine design that the in- 


~ 





576 


ertia, or accelerating force at beginning 
and end of stroke, is approximately 
equal to the centrifugal force that would 
be exerted by the reciprocating parts, if 
they were all revolving around the shaft 
at the diameter of the crank circle. This 
force is expressed by the following for- 
mulas, assuming a piston speed of 1500 
feet per minute: 











Bo! 


Fic, 4. 


iccelerating force 


ll rp > x sO 
es 3600 | ‘ 
and 
lecelerating force - 
9§.75§ , ‘ 
- : f 
rp X —F when Lis tn feet, 


Accelerating force 
Wirp x - when L ts in inches 
] Total weight of 
parts in pounds. 
By the aid of the above equation Fig. 
3 was developed, which shows the rela- 


reciprocating 


tion between total weight of reciprocat- 

ing parts and total inertia, or accelerat- 

ing force, the various engine ‘strokes 
ranging from 3 to 8 inches. 

BOLTS OR STUDS IN CRANK-PIN END OF 
CONNECTING Rop 

In Fig. 4 are given results based on 








TS FOR CONNECTING-ROD CAP. 
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previous assumptions and calculations, 
by which, for any cylinder diameter, the 
average size of bolts, or studs, used in 
the crank end of automobile-engine con- 
necting rods can be determined. It was 
found that in the average case the allow- 
able tensile stress in these bolts was 
10,000 pounds per square inch, and Fig. 
4 is based on this allowable fiber stress. 


Wt. of Recip. Parts in Lbs. 











CRANK-PIN END 


The method of using this figure may be 
readily understood by following the 
heavy line as per following example: 
Consider the case of an engine with a 
5-inch bore and 5!.-inch stroke. Follow- 
ing the heavy line for a 5-inch cylinder 
diameter, the weight of reciprocating 
parts is found to be 12 pounds; the in- 
ertia or accelerating force is found to be 


approximately 2500 pounds, and the 
size of bolts would be: 

For 4 bolts, size %or5/16 inch. 
5/16 inch would probably be used. 

For 2 bolts, size approximately 
inch. 

Dimensions of bolts given in the figure 
are actual standard bolt sizes, and not 
diameter at root of thread. 

WRISTPIN END OF CONNECTING Rob. 


CLOSED OR SOLID ENps ONLY 
The design of the wristpin, or piston- 
pin, end of the rod was attacked in a 
manner very similar to that of the crank- 
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pin end. The only force considered act- 
ing on the piston-pin end of the rod was 
that due to inertia, the engine suction 
again being neglected. The inertia, or 
accelerating force, in this case is con- 
siderably smaller than that at the crank- 
pin end of the rod, being produced only 
by the weight of the piston and piston 





pin. 

For the average case, the weight of pis- 

ton plus weight of piston pin = W'rp = 

2.35 D 5.15 pounds. Hence the ac- 

celerating, or inertia, force then becomes 
1150 

equal to W’'rp 7 where L stroke 


in inches. This is again on the basis of 
a piston speed of 1500 feet per minute. 

It was found from a series of calcula- 
tions, that the average allowable fiber 
stress, on the above asumptions, in the 
wristpin end of connecting rods is 1900 
pounds per square inch. 

The area of section of the closed end 
does not depend entirely upon the allow- 
able fiber stress, as the section must 
be large and stiff enough to allow ma- 
chining and the stresses attendant there- 
to. Another factor which brings up the 
allowable fiber stress is that the bearing 
must be drilled to facilitate lubrication of 
the wrist, or piston pin. This is usually 
done by drilling several holes in the 
closed end of the rod, through which the 
oil from a splash system of lubrication 
may enter. Drilling these holes cuts out 
material and consequently raises the fiber 
stress slightly above that calculated. 

On the basis of the above assumptions 
Fig. 5 was developed which, if followed 
out exactly as explained for the crank- 
pin end, will give the total area of sec- 
tion at the wristpin end of the connecting 
rod. This value divided by two will give 
the area of section of either side of the 
closed end. These sections are com- 
monly made of the form shown in 
Fig. 6 with G—3/16 inch and F 
inch, for practically all cylinder diam- 
eters. The area which takes the total 
tension at the piston-pin end of the rod, 
as determined from Fig. 5, should then 


($ + 3) : 
= 2 H ————~ square inches (see 
Fig. 6). 


Wristpin ends with one side solid and 
the other split, having a bolt, or stud, to 
take up on the split side, are also very 


common. In this case the solid side is 
made slightly heavier than for plain 
solid ends of the same engine size. Bolts 


are commonly designed for a stress of 
10,000 pounds per square inch, aiihough 
the actual stress, a result between ten- 
sion and bending, may run somewhat 
higher than this. 


BUSHINGS FOR WRIST- AND CRANK-PIN 
ENpDs OF CONNECTING ops 


Bushings for wrist- and crank-pin ends 
of connecting rods are commonly brass, 
or bronze sleeves of the following di- 
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mensions. They may be made solid, or 
split, as conditions require. 

Bushings for wristpin end: 


pag inches to 5 inches, thickness 
bushing 'g inch; 
D=5 inches to 6 inches, thickness 
bushing 3/16 inch. 
Bushings for crank-pin end: 
D=3% inches tc 4% inches, thick- 
ness 3/16 inch; 


D==4"™. inches to 6 inches, thickness 
= \% inch. 


ADDITIONAL DIMENSIONS FOR CONNECTING 


Rops 
Following are additional dimensions 
given elsewhere, but repeated here as 


iiey are necessary in the design of con- 
necting rods: 
Wristpin diameter: 
Dwp = 0.34 D — 0.53 inch 
case). 
Wristpin bearing length: 
Lwp— 2.25 Dwp (average case) ; 
Dwp 


(average 


Wristpin diameter in inches; 


Lwp— Wristpin bearing length in 
inches; 

D -Cylinder diameter in inches. 
Crank-pin diameter: 

Dep = 0.238 D inch. 
Crank-pin length: 

Lep = 3 D — 11'4 inches; 

Dep — Diameter crank pin in inches; 

Lep — Length crank pin in inches; 


D — Cylinder diameter in inches. 


CRANK SHAFTS FOR AUTOMOBILE EN- 
GINES 


To accurately consider all types of 
automobile-engine crank shafts at pres- 
ent in use, is, of course, out of the ques- 
tion. It was therefore deemed best to 
consider the type most commonly found, 
namely, the four-throw, three-bearing 
shaft, with plain bearings, as Fig 7, gen- 
erally used on four-cylinder, four-cycle 
engines. The following, therefore, ap- 
plies only to the type mentioned. 

CRANK SHAFT 


OVERALL LENGTH OF 


This item is given for the average case 
as a function of the cylinder diameter: 


Les 7D+6_ inches, 
where 
Les Overall Jength crank shaft in 
inches: 


D = Cylinder diameter in .inches. 
CRANK-PIN DIAMETER 


found to 
inches, 


Crank-pin diameters were 
vary between 114 inches and 214 
with an average given by 

Dep 0.53 D inch, 
where 

Dep 


D — Cylinder diameter in inches. 


Diameter crank pin in inches; 
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CRANK-PIN LENGTH 


The determination of crank-pin length 
was rather unsatisfactory. What seems 
to the writers probably the safest and 
surest method for design of this part is 
as follows: 

The diameter of the pin can be deter- 
mined from the equation just given, after 
which the length may be made such that 























xy 
~] 
~! 


quently given in terms of the crank-pin 
diameter: 


Wow == 0.333 Dep + 1.7 inches, 
where 
Mow Width of crank webs a and c¢, 
in inches; 
Dep Diameter crank pin in inches 


For width of crank web bp, Fig. 7: 
Wwe: 


3-54 — § Dep mnches, 
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Fic. 5. AREA OF WRISTPIN-BEARING END OF CONNECTING Rop 
the maximum bearing pressure on the if Width crank web b in inches; 
pin, per square inch of projected area, D5 Diameter crank pin in inches. 
shall not exceed from 1200 to 1500 [his equation seems to show that, as 
pounds, on the basis of maximum ex- the crank-pin diameter is increased, the 


plosion pressures ranging from 300 to 375 
pounds per square inch. 


THICKNESS OF CRANK WEBS 


The thickness of crank webs a and ec, 
Fig. 7, in terms of the cylinder diameter 
Tw 0.4 D—0.85 
equals cylinder diameter in inches. 


inch, where D 
For thickness of crank web b, Fig. 7: 
Tw 0.5 D—tinch: 

Tw — Thickness web b in inches; 


D = Cylinder diameter in inches. 
WiptH OF CRANK WEBS 


least be wide 
surround 


must at 
Fig. 7, to 


Crank webs 
enough at a and ec, 
the crank pin, and this value is conse- 


web is made less in width. For small pin 


diameters very wide webs are used; but 
as the pin diameter increases, the web 
width decreases, until the web width is 


approximately equal to the pin diameter. 
At this point the web is generally of a 


cylindrical section, or very nearly so. 


DIMENSIONS OF CENTER BEARIN( 


Center bearings were found to vary in 
between 1 and 2 

inches, the 
crank-pin diameters: 


diameter inches 


with average same as for 


Deh == 0.53 D — 8 inch 
Deb Diameter of oenter bearing in 
inches. 
For length of center bearing: 


Leb: 8 Den — 2.2 tnche 
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Leb — Length of center bearing in 
inches; 

De) — Diameter of center bearing in 
inches. 


DIMENSIONS OF FRONT BEARING 


In most automobile motors the fly- 
wheel is placed at the rear of the engine 
or on the transmission side. The flywheel 
or transmission side of the motor has, 
therefore, been called the rear, and the 
opposite end the front side of the motor. 

For diameter of front bearing; 


Dr» 0.53 D 54 inch, 
where 
Dry Diameter of front bearing in 
inches. 


The diameter of the front bearing was 
found to vary between 1'% inches and 
2', inches. 

The curves found for length of front 
bearing divided themselves into two sep- 
arate classes, as may be seen by the 
following equations: 





Lfh Drp + 14 anches; 
Lrh 1.67 Drh + 0.95 inch, 
where 
Lfb Length of front bearing’ in 
inches. 

A Ytijji- 
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Fic. 6. SECTION THROUGH HALF OF Pis- 


TON-PIN BEARING OF CONNECTING Rob 


Dry Diameter of front bearing in 
inches; 
This shows that there are two distinct 


types of shaft at present in use. 
DIMENSIONS OF REAR BEARING 


The rear bearing is, as previously 
stated, the one next to which the flywheel 
is placed. Its diameter is the same as 
the other bearing diameters: 


Drb == 0.53 D — 2 inch, 


where 


Dy, Diameter of bearing in 


inches. 


rear 


The rear bearing must take care of the 
greater part of the forces and pressures 
induced by the weight of the flywheel, and 
hence its length is made correspondingly 
great. 


Lrb = 5.33 Drb — 5.66 inches, 
where 
Lrb Length of rear bearing, in 
inches; 
D;-) — Diameter of rear bearing, in 
inches. 
The above completes all equations 


necessary for the design of four-throw, 
three-bearing crank shafts for all cylinder 
sizes used in automobile practice. 
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FLYWHEELS FOR AUTOMOBILE ENGINES 


According to the method of determin- 
ing flywheel weights for a given coef- 
ficient of fluctuation, from crank-effort 
diagrams, it is found that flywheels for 
automobile engines would weigh only a 
small fraction of a pound. In _ other 
words, as far as the motor alone is con- 
cerned, no wheel is required. In an au- 
tomobile, however, the requirements are 
very different from stationary-engine 
practice, since the flywheel is relied upon 
to start the automobile itself; that is, to 
overcom ‘he car’s inertia. 

Automobile-engine flywheels are built in 
a number of forms, depending. upon the 
separate functions they are called upon 
to perform. There are, however, three 
principal types which may be designed 
in any number of ways to suit existing 


conditions. These types are: 
(a) Plain flywheels; 
(b) Flywheel fans; 
(c) Flywheel clutches. 


The following discussion applies only 
to flywheels for four- and six-cylinder 


motors. It may be considered to apply 
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in general to any of the types mentioned 
above, but particularly to the construc- 
tion of plain wheels. 


OuTsIDE DIAMETER OF FLYWHEELS 


The outside ciameter of flywheel is 
given as a function of the crank length 
(half stroke). 

Dfw = 11.5 R — 11.7 inches, 
where 
Dyw— Outside diameter of flywheel, in 
inches; 
R — Crank length 
inches. 
Flywheels as used at present range from 
12 to 21 inches in diameter, and the 
above equation holds good, therefore, 
only between those limits. 


(half stroke), in 


CENTER OF GRAVITY OF WHEEL-RIM 
SECTION 


From an examination of some thirty 
types of flywheel designs, the rim depth 
was found to vary between 34 inch and 
2 inches, with an average for all sizes of 
13¢ inches. Therefore, the diameter out 
to the center of gravity of the wheel-rim 
cross-section Drea, may be taken 
Dfw — 1% inches. Dfy outside diam- 
eter of flywheel in inches. 


ep --Lep--y a 
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FLYWHEEL WEIGHT 


On account of the peculiar conditions 
in the determination of flywheel weights 
for automobile motors, certain assump- 
tions were necessary, of which the fol- 
lowing is an important one. The diam- 
eter out to the center of gravity of the 
wheel rim cross-section was used instead 
of the diameter out to the center of 
gravity of the whole wheel. This was 
necessary on account of the many ways 
in which wheels are built, and the im- 
possibility of determining, even approxi- 
mately, the desired quantity. 

The inertia, or flywheel effect exerted 
by the wheel rim may be taken as a func- 
tion of the product: wheel weight by 
square of diameter to center of gravity 
of rim section. This product may also 
be considered to vary with the power of 
the motor, and may consequently be 
taken proportional to the square of the 
cylinder diameter. Therefore the follow- 
ing equation was determined: 

. 1920 J)? — 13,900 
Who = ® 
Dreg? 
where 
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PROPORTIONS OF 4-THROW CRANK SHAFT 


Total weight of flywheel in 


pounds; 


Dreg = Diameter to center of gravity 
of rim section in inches; 


Wfw = 


D=Cylinder diameter in inches. 


AREA OF RIM SECTION OF FLYWHEEL 


For the average case, the area of rim 
section was determined as a function of 
the product (Wyfw X Dreg*); weight of 
wheel (total) by square of diameter to 
center of gravity of rim section. 

Ars = 0.0001875 X Wfw X Dreg? + 0.82 

square inch. 


Ars — Area rim section in square 
inches; 
Wfw— Total weight of wheel in 
pounds; 
Dreqg — Diameter to center of gravity 
of rim section, in inches. 
The dimensions of the rim _ section 


vary according to the type of wheel de- 
sired. The width of wheel face may be 
anything from 2 to 6 inches, but general- 
ly lies between 3 inches and 4% inches. 
The depth of rim, as stated before, varies 
between 3 inch and 2 inches, with an av- 
erage of approximately 134 inches. 
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TyPeE EXAMPLE 

The following type example is worked 
out on the basis of the equations and 
data just given: 

Assume a four-cylinder motor with a 
bore of 4% inches and a stroke of 5 
inches. 

Crank length, therefore 2' inches. 

Outside diameter flywheel (from prev- 
ious equation) — 17 inches. 
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Diameter to center of gravity of rim 
section 17 inches — 134 inches — 155 
inches. 

Weight of wheel (total) square of 
diameter to center of gravity of rim sec- 
tion, Wrw XK Dreg 24,400. 

Then, dividing by Dreg? gives 24,400 
+ 245 = approximately 100 pounds for 
total weight of flywheel. 


The area of rim section (from prev- 


219 


ious equation) then becomes equal to 5.4 
square inches, which may be divided into 
rim width and thickness as desired. 

From the above, the weight of metal 
in the rim was calculated and found to be 
equal to 69.5 pounds. In other words the 
rim holds approximately 69.5 per cent. of 
the total weight of the flywheel, the rest 
of the weight being made up in spokes 
and hub. 








Machining Vulcanized Fiber 


Figs. 1 and 2 show the side and end 
views of a vulcanizing fiber brake block. 
The first operation is to saw the mater- 
ial into strips with a 12-inch circular 
saw. This operation calls for no special 
mention, except that the saw teeth should 
be rather finer pitched than for wood. 
We found from 3/16 to '4 inch give the 
best results. The teeth should be “set” just 
the same as for sawing wood, and a 
small amount of oil put on the saw oc- 
casionally makes it run sweeter. I have 
seen slitting saws tried for this operation, 
same as used for sawing metal on the 
milling machine, but with no success. 

After they are sawn into lengths, the 
next operation is to cut the dovetails in, 
or bevel the edges, to secure them in the 
shoes. There are various ways of perform- 
ing this operation, and after investigat- 
ing the various claims of each method we 
decided to have a vertical-spindle attach- 
ment to the saw bench with a fly cutter, 
as shown in Fig. 3. 

A represents the saw-bench table, and 
B the fence, C and D are two small ad- 
justable strips secured to it by setscrews, 
as shown, and ferm a guide passing the 
strips H through. E is the _ vertical 
spindle driven at 2000 revolutions per 
minute. F is a common fly cutter filed to 
shape, out of square too! steel, and se- 
cured in the spindle by the setscrew G. 
After one side has been machined the 
strip is reversed and the opposite side 


completed. This method  undoubt- 
edly makes a much  Obetter’= and 
smoother job than any method of 


sawing or milling I have yet seen, and 
at the same time completes them with 
a high degree of accuracy in record time. 

After the beveled edges are complete 
to size, the top requires machining to 
shape, to suit the rim it is to act on. A 
common contour is shown at Fig. 2. To 
produce this outline we substitute the fly 
cutter shown in Fig. 3, with the one 
shown in Fig. 4, and turn the strips H 
one-quarter way around, and proceed ex- 
actly as in the last operation. This com- 
pletes the operations as far as the saw 
bench is concerned in this case. The 
Strips are now ready to be cut off to 
length to complete them. A common way 
to do this is to saw them off with a 
circular saw, using a stop for length. 


By J. Ellison 








The practice of a British 
shop 


shoes for bicycles; sawing, 


making fiber brake 


milling and punching 


operations. 




















This method produces a jagged ena, 
and occasionally makes the blocksdifficult 
to insert in the brake shoes, so after some 
experimenting we decided to do them on 
the power press. 

Fig. 7 is a plan view and Fig. 8 shows 
an end elevation, while Fig. 5 shows an 








small angles, riveted to the long, gray- 
strips M, also shown in plan in 
Fig. 6. 


iron 


The work is represented at N, Fig. 5. 
O indicates a portion of the press table, 
and P a stop, secured to M, which acts 
as a length gage. Q is a steel strip which 
acts as an ejector, and throws the severed 
blocks clear for the next one to come up 


against the stop P. R is a steel block 
secured on M, through which the two 
steel guide pins SS pass, and are 
riveted or screwed into Q. Two coil 
springs are put on these springs as 
shown, and riveted into the distance 
piece 7, at the back end. U is a steel 


cranked lever supported by a small steel 
pillar V, secured to the press table, and 
bored out to receive the fulcrum pin W 
X is a guide block, bored or drilled for 
the plunger rod Y, which carries a long, 
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MACHINING VULCANIZED FIBER 


end elevation of the knife, work and strip 
quide. 

Referring to Fig. 5, ] shows the bottom 
of the press ram, and J the sharp parting 
or cutting-off tool, which very much re- 
sembles a joiner’s chisel, but ground with 
a beveled cutting edge. K and L are two 


quick-wound spiral spring as shown, one 
end coming against the guide block \X, 
and the other controlled by the plunger 
plate Z. In Fig. 6, A is a small pin 
which carries a roller, to prevent the work 
N being lifted up on the return stroke 
of the press; it may be said to perform 
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the operation of a stripper. The strips of 
fiber are inserted in the channel between 
the two surfaces, K and L, the rod Y 
being pulled back for that purpose by the 
knob on the end, the spring then forces 
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it up against the stop P, and the knife 
J severs a block at each working stroke, 
the ram of the press strikes the lever U, 
as indicated by the arrow in Fig. 7; this 
gives motion to the ejector Q, and forces 
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the severed block clear from the path 
of the fiber strip, which feeds forward 
automatically at each stroke. 

This method is very much quicker than 
sawing, and makes a much better job. 








Machine Molding of Press Body 


The universal molding machines sup- 
plied by Bonvillain & E. Ronceray, Paris, 


have formed the subject of more than 
one article in these columns. The views 
here given illustrate the process em- 


ployed for making press-frame molds with 
the R. 3 swinging universal machine. 
The type of frame can be seen in Fig. 
1 and hardly calls for description. This 
illustration is somewhat out of true order 
the scheme. 

It will be recalled that usually, in these 
hydraulic swinging machines, the mold 
is rammed under pressure, the machine 
turned round a trunnion, and as the 
ramming cylinder exhausts, the drawing 
the mold is helped by the opposite 
piston, up to a certain point. After this 
the ramming piston continues to lower till 


in 


on 


of 


the mold is fully withdrawn from the 
pattern plate. Then the action is auto- 
matically stopped, the head itself is 


turned away and the mold is removed. 


CONCRETE RAMMING BLOCK 


Returning to the press-frame mold, this 
is made in two flasks, which are a drag 


and what is regarded as a middle or 
cheek, though there is no third molding 
box. First the pattern plate is filled with 


sand, and loose pieces, such as 1, 2, 3 in 
Fig. 2, are put in position. Each of these 
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Details of the operations 
to mold press 


jrame on a universal mold- 


necessary 


ing machine. A concrete 
block that 


made in a molding flask 


ramming Ls 


and successfully used in 
ramming up the mold. 


Also the method employed 
in making it. The swing- 
ing of the flasks from the 
machine and making of the 


cope on a difjerent machine. 




















is in halves so as to allow for drawing 
without injury to the sand. 

Sand is tucked round the loose pieces 
and then ramming is effected with special 
concrete blocks. These are marked 
“Faux plateau” in Fig. 3 and have the 
shape of the under side of E (Fig. 4), 
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being in fact rather like the middle or 
cheek in Fig. 1. This block has holes 
corresponding with projecting parts of 
the pattern plate, so as to pass the loose 
pieces without breaking them. 

This concrete block is obtained by 
pouring the concrete into an ordinary 
molding flask, located on the machine, 
after the pattern plates are finished (see 
Fig. 4). This view shows the machine 
open, the cheek having been rammed and 
the loose pieces E in position. The thick- 
ness of the block is specially arranged 
to suit the position of the ramming pis- 
ton (see Fig. 3) when it reaches its stop. 

Properly made, this block does most 
of the ramming of the cheek, giving the 
impression, except opposite the projecting 
parts, of the under pattern plate, where 
holes with the necessary clearance are 
provided. These parts are finished with 
ordinary ramming, very little work being 
needed. 

For convenience the block 
generally hung from a trolley, not illus- 
trated, above the machine. The part E 
(Fig. 4), being placed in the impression, 
leaves a little hand work, which finishes 
the process round the parting on this 
part of the mold. 


itself is 


THE DRAG 


Parting sand is then put on the cheek 
parting and the flask for the drag is put 
in position on the pattern plate. The 
bottom board being placed on the mold- 
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MOLbD 


Fic. 2. Loose PIECE IN MOLD 
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Fic. 4. MACHINE OPEN WITH LOOSE PIECE 
IN POSITION 


ing box, the ramming is done as usual, 
except that three or four pieces of sheet 
iron about ¢ inch thick are placed 
across the board, to prevent any effect of 
spring in the machine. 

When the ramming is completed, the 
piston is raised, the sheet-iron strips are 
taken out and the piston is lowered to its 
stop. There should then be very little 
play between the ramming block and the 
bottom board. 

After this the hooks are turned into 
position to take the top flask, the nuts 
being somewhat tightened. 

The mold can then be raised and swung 
aside and the piece E (Fig. 4), removed. 
To help in this, steel rods from '¢ to '4 
inch in diameter pass through brass tubes 
that are bedded in the white metal of 
the lower pattern plate, and bolted to the 
lifting table of the machine. 


REMOVING FLASK 


Pressure being applied, the piece E is 











Fic. 3. CONCRETE RAMMING BLOCK 














Fic. 5. SWINGING THE FLASK FROM THE 
MACHINE 


lifted by means of the rods, as stated, 
and when it is taken away the rods drop 














Fic. 6. MoLpING Cope SIDE 


The pressing plate 
and mold’ are swung into position and 


into position again 


then lowered and on account of the very 
slight play left between the pressing 
plate and the bottom board, the drag is 
not crushed. The machine is then swung 
right over (see Fig. 5) and the bolts that 
serve as hooks to hold the flask are re- 
moved, the ramming piston is put to the 
exhaust, and the entire mold is drawn 
out. 

To remove the drag and cheek (see 
Fig. 1) from the machine, bars are placed 
under the bottom board as in Fig. 5, and 
the whole is raised with an ordinary 
hoist, much as illustrated. 

The cope side is made in the ordinary 
wav in an A 3 machine, Fig. 6 illus- 
trating it with the pattern plate. The 
molding boxes have four pins and must 
be interchangeable. This is managed 
cheaply by using babbitt with a jig that 
can be readily devised. 








~ Compound 


tor Briquetting Borings 








Recently there appeared in these col- 
umns an article on the briquetting of bor- 
ings and chips, and the extent to which 
this process has been carried in Germany. 

The S. Obermayer Company, Cincin- 
nati, O., is now placing on the market a 
compound for this purpose, and reporis 
that the best results can be obtained by 
the use of a box taper mold of ordinary 
boards, size 12x6 at the bottom, 13x7 at 
the top. This will make a blocking weigh- 
ing from 50 to 55 pounds. The taper 
mold is preferred which enables the block 
to come out of the mold more easily. 

The material may then be compressed 
with a small hydraulic or molding ma- 


chine, using air or hand press, and the 
material may be compressed reasonably 
hard without any serious objections. This 
material can be rammed by hand equally 
as well. 

In order to get the best results, use 50 
pounds of briquetting compound to one 
ton of borings, which are mixed thorough- 
ly in a dry state. It is well then to add 
sufficient water to temper this mixture, 
about the same that you would to an ordi- 
nary core-sand mixture. 

These blocks should then be placed in 
a temperature of approximately 75 to 80 
degrees and permitted to remain in this 
state for about 48 hours, when the 


briquets will be ready for use, to be 
dropped into the cupola and to be used 
as pig iron. 

It is suggested, when charging these 
briquets, of cast-iron borings, not to use 
them on the bed of the cupola, but in any 
of the charges following, in which case 
the iron is placed in the cupola in the 
usual manner, then the quantity of 
scrap desired, and then the quantity of 
borings, after which the coke is added. 

It is reported from experience that 10 
to 15 per cent. of borings may be used 
to each charge in the cupola and that the 
results obtained with such a proportion 
have been very satisfactory. 
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Design of Centrifugal Pumps—ll 


The first portion of this article dealt 
with the design of the centrifugal-pump 
impeller, with relation to the character- 
istics. This portion will deal with the 
losses occurring, their analysis and steps 
taken to reduce them. 


Losses IN CENTRIFUGAL PUMPS 


The principal losses in centrifugal 
pumps are: 
1. Side friction of impellers—called 


the rotor friction. 

2. Hydraulic friction losses in the sta- 
tionary parts of the pump. 

3. Losses in the whirlpool chamber 
and losses at the periphery of the im- 
peller. 


SIDE OR ROTOR FRICTION 


By rotor friction is meant the friction 
on the outsides of the impeller resulting 
from its rotation in practically stationary 
water which surrounds it. The rotor fric- 
tion depends upon the tangential velocity 
of the impeller and upon the areas ex- 
posed to friction. In the accompanying 
Table 2 are given the friction losses in 
horsepower on the sides of impellers of 
various diameters operating at various 
peripheral speeds. The results shown are 
taken from actual tests performed in 
Germany by running disks of various 
diameters at different speeds in water and 
measuring the power consumed over that 
required to rotate the disks in air at the 
same speeds. The results have been 
checked by different investigators and are 
found to be practically correct. An im- 
peller, as far as friction on its sides is 
concerned, is nothing but a disk, and 
therefore the results shown apply 
equally well to impellers. 

For heads of 30, 100, 200 and 500 feet, 
respectively, on one single impeller, the 


By A. Borsody* 








The principal losses in 
centrifugal pumps are well 
recognized, and by careful 
analysis they can be separ- 
ated and the design regu- 
lated so as to produce the 
highest efficiency. 

For high heads, requiring 
high peripheral speeds, a 
difjusion ring 1s employed, 
constituting a turbine pump. 
The diffusion ring contains 
passages which split up the 
water from the wmpeller 
into streams, gradually trans- 
jorming tts velocity into pres- 
sure and reducing the whirl- 
pool losses in the casing. 

A specral construction 
described for surrounding 
the impeller with air, in- 
stead oj water, so as to cut 
down the side friction, 
which is one of the principal 
lossesinacentrijugal pump. 




















“Manager of Centrifugal Pump Specialty 
and Engineering Company, New York City. 


peripheral speeds shown in Table 3 are 
required, and at the shown rotative 
speeds the side, or rotor, friction losses 
will be as there given. 
Comparing the peripheral speed u with 
the rotor friction, it will be seen that: 
The rotor friction varies approximately 


as the cube of the tangential velocity at 
the periphery (uw), the diameter and con- 
sequently the friction areas remaining 
constant. 

Instead of increasing the rotative speed 
to obtain the different heads shown, the 




















|Peripheral | Rotor 

Diam- Speed u = Frictionin 
eterIm-+ Head in | Feet per | Horse- 
peller. Feet. | Second. | R.P.M.| power. 
12” { 30 45 860 | 0.51 
12” 100 85 1620 3.38 
12” 200 120 2280 9.61 
12” 500 175 3350 | 27.30 

TABLE 3. RELATION OF ROTOR FRIC- 


TION TO PERIPHERAL SPEED WITH 
CONSTANT DIAMETER IMPELLER. 











same result can be accomplished by 
keeping the rotative speed constant and 
increasing the diameter of the impeller. 

















The results then will be as shown in 
Table 4. 
| 
‘ Peripheral | Rotor 
Diam- | Speed u = Frictionin 
eter Im-| Head in Feet per Horse- 
peller. Feet. Second. | R.P.M power. 
Q” 30 15 860 | 0.51 
223” 100 85 860 11.60 
32” 200 120 860 68.00 
45%” 500 i75 860 | 400.00 
| 
TABLE 4. RELATION OF ROTOR FRIC~ 


TION TO PERIPHERAL SPEED, WITH 
INCREASING IMPELLER 
DIAMETERS. 








Comparing the rotor frictions in Table 
4 with those in Table 3, at the same peri- 
pheral speeds, it will be seen that: 

The rotor friction varies directly as the 
friction areas or varies directly as the 
square of the diameter, the peripheral 
speed remaining constant. 
































Velocity 
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_ pel | 

Second ) Y 10” 12 15” 20 23° } 30” 10)” 50” | 70" 100” 

om _— em | —_- — a oe 
10 0. 00098 0.00249 0 00802 0.0058 0 OOSS 0 O153 | 0 024 0.0352 0.0625 0.0975 0.192 O39 
15 0 0023 0.0059 0.0092 0.0132 0.0205 | 0.0369 0 O5S78 0.083 0.147 0.228 0.452 0 92 
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‘5 0 O88 0 223 0 304 0.51 0.795 | 1.42 | 2.22 3.3 | §.7 9.0 17.4 35.3 
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»> Oo 164 0 4 0 658 0.942 |. 47 9 62 | . 3 5.9 | 10.5 16.6 32.4 65.5 
60 0 2OS 0 4 0.832 ;.@ 1 S6 | 5.2 7.50 j 13.3 } 21.6 10.8 S30 
65 0 266 0 68 1 06 1.53 2 41 1 26 | 6 68 9 30 | $7.9 } 927.2 52.5 1080 
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%)5 0 589 1 5Q 2.36 3.38 5.3 9 45 14.7 21.4 37 60.0 |} 126.0 235.0 
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Q5 0 820 » OO 2 ON } 72 7 32 13.2 1). 7 |} 998 52.8 S48 162.0 330.0 
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150 24 8 28 12.0 18.6 295 0 S11 117.0 208.0 3320.0 638 0 120 0 
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| | | 
TABLE 2 SIDE-WHEEL FRICTION FOR DIFFERENT DIAMETERS AND VELOCITIES IN 


HORSEPOWER. 
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By using the above stated relations be- 
tween the rotor friction and peripheral 
speeds and friction areas, the rotor fric- 
tions for diameters and speeds not given 
in the table can be obtained by interpola- 
tion. 

The rotor friction depends only upon 
the tangential velocity and friction areas. 
It is independent of the pressure on the 
sides of the impeller. 

This has been proved experimentally 
and is clearly shown by the curves in 
Figs. 10 and 11. These tests were made 
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Fic. 10. CurRvES SHOWING SIDE FRICTION 
INDEPENDENT OF WATER PRESSURE 


on a two-inch three-stage turbine pump. 
The pump casing contained only the im- 
pellers, and was filled with water from an 
outside source; there was no discharge. 
It is seen that at constant speed and 
with pressures on the suction varying 
from 20 to 180 feet, the electrical horse- 
power consumed was practically constant, 
showing that the rotor friction remained 
constant under the increasing pressures. 
With a constant pressure on the suction, 
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Fic. 11. CURVES SHOWING SIDE FRICTION 
VARYING WITH ROTATIVE SPEED 


tut the speed varying from 950 to 1800 
revolutions per minute, the electrical 
horsepower consumed increased very 
rapidly, showing that the rotor friction 
increased rapidly with the speed. 
Comparing the rotor-friction losses in 
Tables 3 and 4 for the same heads, it is 
seen that it is less in a smaller impeller 
operating at a higher rotative speed than 
in a larger impeller at a lower rotative 
speed. As rotor friction is one of the 
principal losses in a centrifugal pump, it 


100 120 140 «160170 
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is obvious that high rotative speed pumps 
will be more efficient than the low rota- 
tive speed pumps operating against the 
same head. Furthermore, at high speeds 
the pumps become smaller and conse- 
quently cheaper. 


2. FRICTION LOSSES IN STATIONARY PARTS 
OF PUMP 


This is a pure hydraulic-friction loss 
due to the passage of a certain quantity 
of water through the interior, stationary 
parts of the pump. This friction loss can 





Fic. 13. ACTION OF WHIRLPOOL CHAMBER 


be made, comparatively, very small by 
making the water passages as direct as 
possible and of such size as not to pro- 
duce a velocity of over 10 to 12 feet per 
second, depending upon working condi- 
tions as explained heretofore. 

3. Losses IN WHIRLPOOL CHAMBER AND 

LOSSES AT THE PERIPHERY OF 
THE IMPELLER 
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TABLE 5 rEST OF 6-INCH VOLUTE PUMP 

SHOWING THAT TOTAL LOss IS PRAC- 


TICALLY CONSTANT WITHIN 
CERTAIN LIMITS, AT CON 
STANT SPEED 








The brake horsepower is the actual 
power delivered to the pump shaft. The 
water horsepower is the power required 
to raise a certain quantity of water to a 
certain hight. The difference, therefore, 
represents the total loss in the pump 

From the test given in Table 5 it is 
seen that the total loss, when operating 
at a constant speed, is practically con- 
stant between certain limits of capacity 
Up to 1150 gallons per minute the totai 
loss is practically constant and equal to 
11.5 horsepower At 1150 gallons per 
minute the total loss increases to 12.15 
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horsepower. At this capacity the water 
velocity in the casing is 13.4 feet per sec- 
ond. Generally it is found that up to 
about 12 feet per second the total loss 
will be practically constant at a con- 
stant speed. But when the water velocity 
exceeds this amount, the friction in the 
casing increases so rapidly that the total 
loss will increase in a greater ratio than 
the water horsepower, and the efficiency 
will drop off. Up to this point, however, 
the total loss remaining constant while 
the water horsepower increases, the effi- 
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ciency will gradually increase. This is 
clearly shown in the curve, Fig. 12, which 
shows the efficiency curve of a 10-inch 
three-stage turbine pump. 

The efficiency up to 2000 gallons per 
minute increases and after this capac- 
ity it decreases. 

At no discharge, the total loss in the 
test given in Table 5 is 11 horsepower. 
As no water is discharged, the friction 
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THREE-STAGE TURBINE PUMP 


loss in the casing is equal to zero. Ne- 
glecting the bearing and bushing-ring 
losses, 11 horsepower represents the ro- 
tor friction, plus the losses at the peri- 
phery of the impeller and losses in the 
whirlpool chamber. The impeller in this 
test was 18 inches diameter and at 925 
revolutions per minute the rotor friction 
amounts to approximately 5 horsepower. 
The peripheral and whirlpool chamber 
losses, therefore, amount to approximate- 


ly 11 5 — 6 horsepower. 
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The whirlpool chamber in a_ volute 
pump is the chamber between the peri- 
phery of the impeller and the volute cas- 
ing proper. The usually accepted theory 
of the whirlpool is that it gradually re- 
duces the velocity of the water, as it 
leaves the impeller, to the velocity in the 
casing proper. The velocity in the casing 
is constant and usually equal to about 10 
The velocity of the wa- 
ter leaving the impeller is greater, say 
about 60 feet per second. A particle of 
water leaving the impeller must, there- 
fore, greatly decrease its velocity before 


feet per second. 


it can reach the casing proper. This re- 
duction takes place in the whirlpool 
chamber. Therefore in the whirlpool 


chamber, particles of water travel at dif- 
ferent speeds, faster near the impeller 
and slower near the casing. A particle 
of water thrown out of the impeller, ii 
unretarded, would take the natural course 
PA, Fig. 13. But owing to the reduced 
velocities, it is retarded by the adjacent 
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DIFFUSION VANES OF TURBINE 
PuMP 


Fic. 16. 


particle nearer the casing, with the re- 
sult that it will be forced to take the 
whirling represented by PB. 
The different velocities and the whirling 
in the whirlpool chamber cause 
quite a considerable loss. It has been 
found by experiment that the losses are 
less in a short whirlpool chamber, Fig. 14, 
than in a longer one, Fig. 15. 


course 


action 


LOSSES IN A TURBINE PUMP. 
Use oF DIFFUSION RINGS 

In a high-head centrifugal pump, on 
account of the high tangential velocity re- 
quired, the losses due to the whirling ac- 
tion of the water in the casing become 
so great that it greatly impairs the ef- 
ficiency of the pump. In order to elim- 
inate this loss, diffusion rings, or diffus- 
ors, are employed, which are stationary 
guide wheels placed immediately around 
the impeller, Fig. 16, These rings serve 
to prevent the water from turning around 
in the casing, by splitting it up into a 
number of independent streams and dis- 
charging them radially, out into an an- 


PERIPHERAI 


nular casing. 
The water passages in diffusion rings 
are so constructed that the total dis- 


charge areas are about equal to the area 
of the pump discharge. The total en- 
trance areas are equal to about one-half 
of this. A particle of water leaving the 
impeller at, say, 60 feet per second, the 
instant it hits the blade of the diffusion 


ring will have its velocity reduced to 


or say about 20 feet per second. 0 — 
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quantity discharged per second, and A = 
cross-sectional area of the water passage 
in the diffusion ring, at the entrance. 
In the diffusion ring itself there will 
be a gradual reduction of velocity from 
20 feet to about 10 feet per second at 
the discharge, If the angles of the dif- 
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The diameter of the impeller in the 
pump is 18 inches, and knowing the 
speed, the rotor friction can be obtained 
from Table 2. The total loss practically 
consists of the internal hydraulic losses, 
rotor friction, and the whirlpool losses, 
so that the total loss can be segregated 


























fusor blades are properly selected, there into these three losses as shown in 
will be very little loss due to shock, none Table 7. 
whatever due to whirling action, and the 
kinetic or velocity energy in the water 
will be transformed into potential energy 2 = 
° _— — | TA =e = _ 
or pressure by means of the diffusion ; > a. | 8 > ¢ = E 
, = = = | § |weZ = as 
rings. Ee moi ee] 5 — | EZ 
as | ~ | = | s S = oS 
-— | 2 am | ro) = S a 
; = 1 O ; & 2 S ial 
, | = = 
= 1Z.|} &8¢ |] ob] ce | Se e | H.P. H.P.,) H.P.| BLP 
A) n= ox i= _—— a) | | esti- 
& id) SE 25 co = | S mat 
eis™ oS | Fe Re =m = | ed. 
~ & = os at a 630 | 49.5 | 1000 4.55 | 1.0] 1.84] 1.71 
o ™ ” - - 680 | 53.4 | 1000 5.22 11.0)! 2.05} 2.17 
= 710 55.8 | 1000 » AT 1.0 | 2.22 | 2.25 
a —_ = = — 735 57.8 | 1000 6.55 1.0 2.65 | 2.90 
63021.0 1000 5.32 9.87 $1.55 54.1 780 | 61.4 1000 6.80 | 1.0 | 2.85 |] 2.95 
680 28.0 1000 7.08 | 12.30 5.22 57.5 S15 64.1 | 1000 7.65 | 1.0 | 3.55 | 3.10 
71033.0:° 1000 8.33 13.80 5. 47 60.3 S60 67.6 L000 4 20 1.0 + 16 +.04 
73535.5 1000 9 00 15.55 6.3: 7.5 910 71.5 1000 10 55 1.0 + 93 1.62 
78042.0 1000 10.60 17.40 6.80 60.2 945 74.2 1000 11.65 1.0 > 5.54 5.11 
81548.0 1000 12.10 19.75 7.6 61.8 975 76.6 1000 12 20 10 6.08 5.12 
86055.5 1000 14 05) 23.25 9 20 60.5 1025 79.6); 1000! 13.60 1.0 6.81 5.79 
91064.0 1000 16.15 6 70) 10.55 60.5 1070) S15 1000 ' 15.60 , 1.0 7.30 7.30 
94569.0° 1000 17.45 249 10 11 65 60.2 
97576.0 1000 19.20 31.40 12. 20 61.3 
102586.0 1000 21.80) 35.40) 13.60 61.4 TABLE 7. ANALYSIS OF LOSSES WITH 
107094.0 1000 23 80 39.40 15.60 60.2 INCREASING SPEED. 
TABLE 6. TEST OF 6-INCH CENTRIFUGAL aaa . 
VOLUTE PUMP It will be noted that the whirlpool- 








Table 6 shows a test made on the same 
pump as that shown in Table 5, but in- 
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Fig. 17. Wrong Construction 
for Volute Pump 
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Fig. 19. Right Construction 
for Turbine Pump ,,,,, u 
stead of keeping the speed constant, in 
this test the speed was varied and the 
capacity kept constant. It is then seen 
that the total increases with the 
revolutions per minute and therefore with 
the peripheral speed of the impeller (uw). 
The capacity being constant, the inter- 
nal losses due to hydraulic friction, etc., 
are constant. Assuming that this internal 
hydraulic friction in the casing will cause 
a loss of about four feet head when 
discharging 1000 gallons per minute, this 
loss will be approximately equal to one 
horsepower. 


loss 


chamber losses are practically equal to 
the rotor-friction loss and they are there- 
fore of equal importance. 


PROPER PROPORTIONING OF IMPELLER 
AREAS 


The radial velocity at the entrance of 
the impeller should never be greater thaa 
the radial velocity at the periphery. 
Therefore the effective area at the °on- 
trance should always be made larger than 
that at the discharge. 

The wrong way to proportion impeller 
areas at entrance or discharge of an im- 
peller is shown in Fig. 17. The radial 
velocity at impeller entrance is 12 teet 
per second, and at the discharge it is 8 
feet per second. At the right of Fig. 17 
the areas are represented as pipes, show- 
ing clearly the wrong proportioning. 

In Fig. 18 the correct proportioning of 
areas is shown. The velocity at impeller 
entrance is 8 feet per second, which is 
the same as in the suction pipe. Velocity 
at discharge of impeller is 16 feet per 
second and in the whirlpool chamber the 
velocity is reduced from 16 to 8 feet per 
second, which is the velocity in the volute 
casing. 

Fig. 19 shows the correct way to pro- 
portion impeller and diffusor areas in a 
turbine pump. The velocity at impeller 
entrance is the same as in suction pipe, 
8 feet per second. The velocity at im- 
peller discharge is 20 feet per second. 
which is also the velocity at the entrance 
to the diffusor. The velocity in the dif- 
fusor is reduced from 20 feet to 8 feet 
per second, which is the velocity in the 
casing. 
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CONSTRUCTION TO ELIMINATE ROTOR 
FRICTION 


Rotor friction being one of the princi- 
pal losses in a centrifugal pump, if elim- 
inated would produce a very much high- 
er-efficiency pump. Furthermore, higher 
rotative speeds could then be employed, 
obtaining higher heads per impeller, 
without increasing internal losses and 
therefore creating a very efficient, cheap, 
single-stage, high-head pump. 

Fig. 20 shows such a construction, a 
double-suction volute pump, the casing 
of which has cast in it a water chamber 
or pocket D. This chamber is connected 
with the air chambers CC. In an ordin- 
arily constructed pump these chambers 
are filled with water, which causes the 
rotor friction. In this modified design 
the air chambers are connected to the at- 
mosphere by means of an automatic air 
valve A, which opens when the pressure 
in the pump reaches a predetermined 
point, admitting air to chambers CC. In 
order to prevent air from escaping into 
the suction of the pump, the bushing 
rings are put under water pressure, there- 
by sealing them (B). The drainage cham- 
ber D is connected to a waste pipe with 
a check valve in it, which opens down- 
ward, automatically, at the same time that 
the air valve opens. 


The operation is as follows: The air 
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Fic. 20. 


Air Intet 


DOUBLE-SUCTION VOLUTE, HIGH-PRESSURI 



















PUMP WITHOUT 


SIDE-WHEEL FRICTION 


when the pressure in the pump reaches 
very nearly the working point. The pump 
is primed and started in the ordinary 
way. As the pressure builds up to the 
working point the check valve and air 
valve open. All the water in chambers 
CC will immediately drop down into the 
pocket D and then into the drain pipe. 


CC will always collect at the bottom and 
will be drained away. Thus, the impeller 
will revolve in air instead of water, thus 
eliminating rotor friction. The water that 
leaks past the impeller and the casing, 
and that from the bushing-ring seals, will 
be wasted, but the gain from the elimina- 
tion of rotor friction more than overcomes 








valve and check valve are set to open All the water leaking into the chambers’ this volumetric loss. 
A short time since I had occasion to The parts were then ready for the 


construct a device consisting of a section 
of spiral (helical) steel conveyer with a 
sheet-metal case or cylinder fitted water 
tight to the outside of the conveyer sec- 
tion. How to make the joint water tight 
was the problem of the hour—and the 
day. There was upward of ten feet of 
joint to be made water tight and there 
was no way of getting at the joint, ex- 
cepting a few inches at either end, to 
solder or otherwise make it tight. 

It was desirable to make the appar- 
atus of galvanized iron, though there was 
no limit to the material to be used ex- 
cept the keeping of the cost as low as 
possible. Several ways of making the 
device were schemed out and discarded. 

At last the scheme was worked out of 
pressing the helix into as snug fitting a 
cylinder as possible, and then placing it 
in a galvanizing bath in the hope that the 
zinc would firmly unite the helix and the 
cylinder. To this end, a cylinder 
prepared and fitted as closely as possible 
to a section of conveyer, then it was 
taken to a galvanizing shop with an ex- 
planation as to what was wanted. Con- 
siderable surprise was felt when it was 
learned that it was not a pleasant opera- 
tion to regalvanize surfaces of plate al- 


was 


By J. F. Hobart 


ready treated with zinc. To do this, the 
article must be lowered into the _ hot 
metal while wet with acid, an operation 
not to be thought of with the tortuous 
passages in the device under considera- 
tion. 

It was learned, however, 
device were made of black 
could be “pickled,” then treated with 
acid, dried and then lowered into the 
zinc bath. This was done and the result 
was all that could be desired. The 
molten metal just bridged over between 
the helix and the cylinder and the point 


that if the 
iron, that it 


after completion, looked as if a _ very 
small fillet had been fastened into the 
angle formed by the two sides. The 


method followed in doing the work was 
as follows: The black-iron sections were 
first placed in a strongly alkaline bath 
to remove all grease, then they were 
washed thoroughly and placed in an acid 
bath which ate off all the black scale and 
other oxides, leaving the surface of the 
metal bright. Then more washing was 
done and the articles were dipped in pure 
(commercial) hydrochloric (muriatic) 
acid and dried with the acid adhering to 
the surfaces. 


zinc bath and the helix was wormed into 


the cylinder. It was soon discovered 
that the helix could not be driven in, 
but by getting a strangle hold on the 


go-ahead end and pulling it along while 
the turning done, it could be 
coaxed into the cylinder. But it could 
not be driven an inch. Driving made the 
helix larger, while pulling it made it a 
trifle smaller, thereby enabling it to pass 
into a cylinder seemingly too small to 
the helix. A dip into the zinc 
for five the 
and the 


was 


contain 
tank 
matter 
a drop since it was made. 


whole 


leaked 


minutes settled 


device has never 








In an interesting paper presented be- 
fore the Franklin Institute dealing with 
the reflecting power of several new metals, 


including tungsten, tantalum and molyb- 
denum, it was shown that these metals 
have a low reflectivity in the visible 


spectrum which increases rapidly to high 
values in the infra-red. The reflectivity 
curves of tungsten and of molybdenum 
are so nearly alike that from a considera- 
tion of their optical properties there is no 
great choice in the use of these two 
metals in incandescent lamps. 
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The Making of a Crank Shaft 








This is a picture story of the way in 
which the Standard Gauge Steel Com- 
pany, Beaver Falls, Penn., make crank 
shafts, with a brief description of the 
methods used. 

The shafts are forged from blooms not 
less than 7 inches square, varying accord- 
ing to the size and style of shaft and are 
made from different grades of steel. 
Probably from 40- to 50-point carbon 
steel is most used, as it has proved very 
satisfactory, although 3'. per cent. nickel 
steel is rapidly coming into favor on ac- 
its superior wearing qualities 
nickel steel is 


count of 
and durability. 
also used in some cases. 


Chrome 


from a solid slab 
leaving suffi- 
the re- 


forged 
hammer, 
finishing to 


Shafts 
under a 
cient material for 
quired dimensions. 


are 
steam 


From the forge room the shafts go to 
the roughing department, the 
throws are drilled and sawed out, leav- 
ing the crank pins and bearings in square 
form, as shown in the third view, 


where 


They are next put in roughing lathes 
and the bearings and pins turned down 


to within 3/16 inch of the finishing size. 


At this stage they are put through a 
special heat treatment or oil-tempering 
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A CRANK SHAFT 


FIVE 


STAGES OF 


process, by action of which the elastic 
limit and reduction of area are increased. 
This leaves toughness, combined with a 
uniformity of structure and strength, that 
gives a peculiar wearing quality, which 
is particularly desirable. 

The shafts are then returned to the 
roughing department, where they are put 
through a second roughing process on 
special pin-turning lathes, and turned 
down to size with an allowance for grind- 
ing of from 0.020 to 1/32 of an inch 
varying according to the size and diam- 
eter of the shaft and depending somewhat 
on the nature of the work. 

The next operation is the grinding, 
which is done on special crank-shaft 
grinders. Here the bearings and pins are 
ground to within a limit of 0.001 inch 
variation in size and within 0.00025 inch 
of being cylindrical. 

The parts are then polished and all 
fillets trued by hand. Every piece of 
work is subjected to very rigid inspection 
after completion—the date and inspec- 
tor’s private mark being stamped on it, to 
keep a careful check on all material leav- 
ing the works. 








Locating an 


In the school shops we wanted to get 
the cam-shaft holes in our gas-engine 
cylinders located and produced with the 
greatest possible speed and accuracy, and 
possible expenditure of 
The engines were 
four-cycle, water-cooled  single- 
cylinder affairs of the vertical marine 
type, rated at about four horsepower. 
Sufficient metal was provided in the cyl- 
inder castings at the point where the 
cam shaft was to be located, not only to 
afford withstand strains but 
also to bearing of sufficient 
length to insure a support for the cam 
shaft, that would hold it rigidly in 
proper relation to the crank shaft. The 
problem was to get the hole in proper 
relation. The diameter of the half-time 
gear made it necessary for the center 
lines of the crank shaft and cam shaft to 
be 2! apart. These shafts, be- 
sides having to be quite accurately lo- 


least 
trouble. 


with the 
thought and 
small, 


strength to 
furnish a 


inches 


cated as to distance, had to be paral- 
lel horizontally and also had to have 
their center lines in the same vertical 
plane. 


In the beginning we intended to make 
a jig which could be fastened to the cyl- 
inder by bolts through the regular holes 
provided for the bolts holding cylinder 
and crank case together. However, as 
the bearings were babbitted, poured, and 
afterward scraped to fit, it appeared 


Boring Holes Accurately 


By J. O. Barnwell 


doubtful whether a hole produced by a 
jig would be accurate unless the same 
jig were also used to make the bearings 
accurate, and this did not seem practic- 
able under the circumstances. 

The cylinders were finally bolted to the 
platen on the table of the milling ma- 
chine; the table was moved to the proper 
position and the hole drilled with a twist 
drill 1/32 inch undersize, and then bored 
to size with a boring bar having a taper 
shank fitting the spindle of the milling 
machine, and fitted with a single cutting 
point. 

To properly locate the cylinder on the 


machine it was necessary to bolt the 
crank case to the table, set the crank 
shaft in the bearings, then move the 


table to a position such that the crank 
shaft could be held rigidly between the 
milling-machine centers in spindle and 
outboard bearing. We had to be sure that 
the center in the outboard bearing was 
opposite that in the spindle. This it 
would not be, unless the arm of the out- 
board bearing was at its lowest point 
when clamped in position with the crank 
shaft swung between centers as men- 
tioned. To insure its being at its lowest 
point, we made a mark on the arm with 
a surface gage while the two centers 


on spindle and arm were touching point 


to point. The surface gage base rested 
on the milling-machine table and had a 
long pointer, so that when the arm was 
drawn out to accommodate the full length 
of the crank shaft, the end of the pointer 
would still reach the mark previously 
made. 

When the and the crank-shaft 
centers, and the crank-case bearings 
were all in the places in which they 
should be, it is obvious that the position 
of the crank case was determined by the 
crank shaft, since the bearings in the 
crank case were now accurately fitting 
the bearing surfaces of the crank shaft. 
In this position the crank case was bolted 
solidly to the platen and a reading taken 
of the dial which indicated the vertical 
hight of the table. The longitudinal feed 
was also arranged to prevent accidental 
movement from any cause. The outboard 
bearing was then removed bodily, and 
the crank shaft was also lifted out of 
the crank-case bearings. The cylinder 
was then bolted to the crank case and 
the milling-machine table was lowered 
2'4 inches, the distance from the center 
line of the crank shaft to center line of 
stud. The hole for the stud was then 
drilled and bored as previously described 
The gears ran very quietly when the en- 
gines were assembled. It took about one 
and three-fourths hours to set up the 
work and finish the hole. 


mark 
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Design of Morse Silent Chain Drives 








The high-speed silent chain has be- 
come such a recognized feature of en- 
gineering construction that our readers 
will welcome the accompanying table of 
data for the design of this system of driv- 
ing. The table is published by the cour- 
tesy of the Morse Chain Company, Ithaca, 
N. Y., and represents its most recent prac- 
tice, and while giving information cover- 


Note 1 Number of teeth = T 
Exact outside diameter D 
For T less than 20 teeth, D= pitch 
diameter 
For T more than 20 teeth, D = pitch 
diameter + (2 * addendum) 
Note 2 Use sprockets having an odd number of 
teeth whenever possible 
Note 3.—When specially authorized, a large: 


number of teeth than shown may be 
cut in large sprocket 


Note 4 Thickness of sprocket rim, including 
teeth, should be at least 1.2 times the 
chain pitch 

Note 5 The number 


of grooves in the sproc ket 


their width and distance apart, 
aries according to pitcl and width 
of chain In every case leave the 
designing and turning of these 


grooves tothe Morse Chain Company 


Note 6 rhe width of the sprocket should be 4 
to } inch greater on small drives, and 

t to 4 inch greater on large dri‘ 
than nominal width of the chain 

Note 7 An even number of links in the chain 
and an odd number of teeth in the 


wheels are desirable 


es 


Note 8S Horizontal drives preferred ; tight 
chain on top necessary for short 
drives without center adjustment 
and desirable for long drives with 
or without center adjustment 

Note 9 Adjustable wheel centers desirable for 
horizontal drives and necessary for 
ertical drives 

Note 10 Avoid vertical drives 

Note 11 Allow a side clearance for chain (par 


allel to axis of sprockets and meas 
ured from nominal width of chain 
equal to the pitch 

Note 12.—Maximum linear velocity for commer! 
cial service 1200 to 1600 feet per 
minute 


These data are for use in preliminary design 
Engineering features should always be submitted 
to the Morse Chain Company for approval before 


ordering 





DATA FOR THi 


ing general applications, it should be 
borne in mind that the silent chain is prac- 
tically a flexible rack, and gives a positive 


drive. Its use, therefore, is unde- 
sirable where the necessity of some 
slip exists, such as would be 
found in driving punching presses 


where the accumulated speed of the bal- 
ance wheel does the work of each stroke. 
Caution should also be used when de- 


signing air-compressor and similar drives, 


in which there is a regularly intermittent 
torque, to see that an ample balance 
wheel is provided to prevent a destructive 
whipping action being set up in the chain. 
All shock loads not regularly intermittent 
can be taken care of with extra widths, 
but the makers should be consulted be- 
fore designing. The following observa- 





as its pitch increases, and, with too larg: 
sprockets, the reduced ratio of pitch to 
diameter reduces this provision below the 
desirable limit. The call in note 7 for 
an even number of links in the chain is 
intended to eliminate the special link 
which an odd number of links require. 
This can usually be brought about by a 
slight adjustment of the center distance. 


| 
Pitch, inches \ a ly 
Minimum number of teet! | 
Small sprocket driver 13 13 } ] 1S 17 17 17 
Small sprocket driven 17 17 21 | 29 29 1 
Desirable number of teeth ir | 
small sprockets 15-17 17-21 17 ] 17 ] 17-27 17 l 10-31 
Maximum number of teeth in 
large sprockets see Note | 
3 a9 109 1] 10 ro ’ 131 
Desirable number of teeth in i 
large sprockets bd-75 | 55-75 ‘ ; lO ] 11 115 
Tc find pitch diameter of 
Wheel muitiply number of 
teeth by 0. 159 0.199 0 4 (0 sO t) xv 0 477 0 636 0 O55 
Addendum for outside diame 
ter of sprockets 20 to 130 | 
7T See Note 1 inc le 0.10 | 0.12 0.15 0.18 0 24 0 30 0 40 60 
= _ - —_—- — — - — — 
Maximum R.P.M. 2 400 1.800 1.200 1.100 SOW) 600 100 rT) 
a —— — . on _— EEE — 
rensior per inch width chain | 
pounds | 
“Wa sprocket driver SO) 100 1? Loo } P00 270 wo 750 
Small sprocket drive! 65 sv) | O° | 160 "10 wo Hoo 
, _ | accnem 
Radial clearance bevond 
toot! required for char 
inche 0.50 0.62 0.75 | 0.90 | = Rg. oo , oO 
Approsin ate weight of chair | 
per inch wide 1 foot long | 
pounds 1.00 1 a l mo | 1.80 ° a ow +o 6 OO 
( for solid pinior y OO45 O 00683 OO. O09 00 o0 o0o 0 OSS r j 
( Tor ec SJ ts oO 16 ‘) ‘) 4 i) ( ( i 0 
APPI IMATE WFIGHTS FOR SOLID A \ ED SPROCKETS 
7 Number of teet! 
I Face in inche 
( = Constant ir pounds per inch in face pe p able 
Weight of arr ed sprocket TX FX 
Add 25 for split and 50 for spring and sp i 
Weight of solid pinion = 7? » F +] x ¢ 
DESIGN OF MORSE STLENT CHAIN DRIVES 


tions explain more fully some of the in- 
formation given in the table presented 
herewith. 

The limitation of the desirable number 
of teeth in the large sprocket, given in 
the fourth line of the table, is intended to 
give a reasonable provision for the in- 
creased pitch of the chain due to use. As 
is well known, the chain gradually en- 
gages the sprocket at increased diameters 


The call in the same note for an odd num- 
ber of teeth in the sprockets is intended 
to provide a hunting-tooth effect, by 
which all parts of the sprocket-tooth faces 
links. 
While this is a desirable it is not an es- 
feature and when speed 
ratios which call for an even number of 
teeth are required, such teeth may he 
used without hesitation. 


are successively engaged by the 


sential exact 





le ee” 
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Handling Work in a Railroad Shop 


The Beech Grove shops of the Big 
Four Railroad have some interesting de- 
vices to facilitate the handling of work, 
some of which are illustrated herewith. 
In Fig. 1 is a convenient and simple form 
of lathe crane for handling heavy chucks 
as well as the work to be done. It con- 
sists primarily of a 2'4-inch pipe about 
7 feet long, resting in a cup bearing on 
the floor and supported by a brace which 
is bolted to the back of the lathe bed. 
The swinging arm is 31 inches long and 
carries a single pulley trolley from which 
a lifting hook is suspended to handle the 
work. This is adjustable through quite a 
range by the turnbuckle shown, which is 
easily operated by the large handwheel 
provided for this purpose. Full dimen- 
sions are given in the illustration. 

In Fig. 2 is shewn a device of a con- 
siderably different character to assist in 
handling complete locomotives on the 
120-ton crane provided in the shop. The 
adjusting blocks shown are spaced the 
proper distance apart on the lifting 
cross-beam to carry the locomotive 
frames and these blocks are made to ad- 
just themselves so as to secure a per- 
fect bearing on the underside of the 
frame, instead of carrying the load at 
orly one point as is sometimes the case 
with the plain hoisting beams. These 
have been found very satisfactory in this 
shop. 

Fig. 3 shows the kind of clamps used 
in handling boiler sheets up to inch in 
thickness. Its operation can be readily 
seen, the sheets being gripped by the 
ends of the lifting strap which goes on 
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Modern ways of handling 
material from a heavy lathe 
chuckto a 120-ton locomotive. 

Special clamps jor bowler 
sheets, wheels 
air reservours. 


tires, and 
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Fic. 1. LATHE CRANE 





each side of the upper part of the lifting 
clamp itself. 

Another somewhat similar clamp is 
shown in Fig. 4. This embodies somewhat 
the same ideas, but is especially adapted 
for handling tires both for truck and 
driving wheels. They are used in pairs 
as can be seen where they are shown 
clamped to the tire, and the necessary 
dimensions for making these can be ob- 
tained from the illustration. 

An entirely different clamp, which is 
in reality a pair of special tongs, is shown 








Section 


A-B 





2 - Tool Steel Plates 
Hardened American Mac hinuat 


ADJUSTING BLOCK FOR LIFTING YOKE ONTO 120-TON CRANE 


in Fig. 5. These are used for handling 
tires after they have been heated and are 
ready to be applied to the driving-wheel 
center. It will be noted that one jaw of 
the tong A is made short so that it only 
bears against the side of the tire and 
does not project into or interfere in the 
bore in any way. The other jaw B is 
hooked so as to go inside the tire in order 
to lift it. In using these tongs it is neces- 
sary to always apply them as shown, with 
the short jaw next to the flange. They 














5 id 
Is 3 (Oy 
iD 
e ~—t 8 
\" 
ms 
- 
Pos 
‘*L. Cotter Pin 





, 1 
ms 


Amerwan Machinist 


Fic. 3. 


BoILeR SHEET CLAMP 
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LIFTING HOOKS FOR AIR RESERVOIR 
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Fic. 5. CLAMPS USED ON APPLYING TIRES 
TO WHEEL CENTERS 


can then be easily slipped over the wheel 
center after being expanded by heat and 
by the time the projecting end of the jaw 
B comes against the wheel center the 
tire can support itself and the tongs. 
Another convenient lifting arrangement 
is shown in Fig. 6. This finds favor 
in handling air reservoirs under the 
running board, and is much easier and 
better in every way than attempting to 
handle these by hand. These methods 
need no explanation as it can be readily 
seen that the shape of the supporting 
hook allows the reservoir to be lifted 
underneath the running board, and held 
easily in position until it is firmly se- 
cured by the prover clamping band. 








The development of aérial navigation 
in France is reflected in a petition pre- 
sented to the minister of public works, 
urging that all electric transmission lines 
be provided with electric signals to warn 
alighting aviators. 








A Handy Car Wheel Truck 


Attached print shows new cart which 
we just made to handle locomotive and 
car wheels from platform to wheel room. 
Before this was built we had to roll them, 
which was dangerous when first attempted 
by new men who had never rolled them. 

This cart in the hands of two laborers 


By Charles Markel 


will handle the wheels very easily on ac- 
count of the 24-inch wheels, and there is 
no danger from wheel getting away and 
causing injury. 

The illustration gives details and will 
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A HANbDy CAR WHEEL TRANSFER TRUCK 


interest anyone who has this class of 
work to do. This truck was designed by 
machinist O. Godiskesen. 








Coaling Battleships at Sea 








Coaling war vessels at sea is a prob- 
lem which has occupied the minds of 
naval men for many years, and although 
partly successful in its solution ten 
years ago, the results have not been en- 
tirely satisfactory. 

It is now said that the United States 
navy men have constructed a cableway 
device which is truly successful. Re- 
versing the old method, it is now pro- 
posed to have the collier tow the man-of- 
war, and the old sea anchor formerly 
used to keep tension on the cableway 
lines, is to be replaced by a new winch 
which automatically takes up the slack 
and puts on efficient tension to enable 
the carrying of several thousand pounds 
of coal at a time. 

By having the collier do the towing, the 
coal is now handled upon the forecastle 
of the warship, instead of being dumped 
upon the quarterdeck, to be dragged for- 
ward by the crew, as formerly. 
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Backing Off Spiral Fluted Hobs 


Being at all times interested in hobs 
and hob problems, more especially when 
a graphical solution is given, I read with 
care the article by O. R. Briney which 
appeared in Volume 33, Part 1, page 883, 
on the above subject, and was rather sur- 
prised at the long way round he adopted 
to get a result, which was, owing to an 
arithmetical error, shown wrong on his 
diagram 1. In diagram 2 there is also an 
error, as after altering the lead of his 
spiral flute, he still leaves the angle 90 
degrees on his diagram. 

I should not have called attention to 
these errors, nor have commented on Mr. 
Briney’s method of solving these prob- 
lems, but for the fact that two young 
toolmaker friends of mine got in a tangle 
with the article and came to me to 
Straighten it out for them. 

Their difficulty was in trying to arrive 
at a general case, and in doing this they 
got up against the errors mentioned. 
While giving them the general case to 
cover hob questions, or problems, either 
for use with simple attachments, or spe- 
cial machines, it occurred to me that other 
young readers of the AMERICAN MACHIN- 
IST might be in the same trouble, and this 
article has been written, not to criticize 
Mr. Briney’s article, but with a view to 
clearing the matter up by putting the case 
as a general proposition. 

Digressing a moment from the subject 
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THEORETICAL AND ACTUAL FLUTE 
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Fic. 1. 


matter of this article, it is a matter for 
general congratulation to find so many 
young mechanics who read the AMERICAN 
MACHINIST today, compared with the 
number who read it when the European 
edition first came out, and this is all the 
more gratifying when we consider that 
they are the engineers of the future, and 
for that reason we should endeavor to 


give them in all shop problems, first a 
general case, and then a worked example, 
for my experience is, that speaking gen- 


By Walter G. Groocock 
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erally, the young mechanic of today if 
given a formula or equation for the gen- 
eral case, can work out any special case 
desired, but on the other hand they find 
a difficulty in working back from the spe- 
cial to the general case. That is, they 
are not generally adept at mathematical 
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Fic. 2. PLot oF CONDITIONS SHOWN IN 
Fic. 1 
juggling. This is, of course, true of the 


majority of shop men with whom I class 
myself. 


THE GENERAL CASE 
Returning to our subject, let us first 
state the general case for the ratio of 


wheels to back off any number of flutes, 
on any machine, when the flutes are nor- 
mal or approximately normal to the 
thread. This is given by the equation: 
Res (1+ -) 
G 4 
where 

R — Ratio of wheels required, 

N = Number of flutes in hob, 

P = Lead of hob, 

L = Lead of spiral grooves or flutes, 

G == A constant for each particular ma- 
chine, and is a function of the 
number of cam rises and the ma- 
chine gear. 


G is variable for different machines, 
being 3 in the Pratt & Whitney attach- 
ment and 12 in the Loewe lathe, but as 
we are not concerned with any particular 
machine we can leave out G, and our 
equation boils down to: 


: , P 
R =z N (: + ] ) 
in which, as we have dropped G, R = the 
number of flutes to gear up for. 
Applying this to the example given by 
Mr. Briney we have, using his original 


lead: 
—) = 7! 


Taking the second 


R= 5s ; approximately 


19. 
and not 7,°; as ial 
lead: 

R=5(1+ 

It will be seen how much easier it is to 

deal with, than by the method of propor- 
tional parts as used by Mr. Briney. 


)=7 


WoRKING BACK TO CONDITIONS 
Since there is a probability of having 
to change some of our quantities, it is ob- 
waste of time to consider the 
or even the third place of deci- 


viously 
fourth, 
mals. 
For instance; Mr. Briney, 
ing to four places of decimals, 
could not gear up to suit 7, the answer he 
had arrived at, but instead he used 6 
Since he could not use his answer when 
found, the better course would have been 


after work- 
says, he 
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to have worked back from what he knew, 
for since 


P 
R=WN (: + ] ), 
and if R is known (in this case 624) then 
we can make L the unknown, for 
: N 
(R — N) 
L 
and from this it follows that: 
- 4 
L= rx af 
R N 
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Now apply this to the special case and 
we get 


wae 
7A 


Now, a 24-inch lead can be cut on any 
milling machine, and being absolutely 
correct for our ratio, it does away with 
all the dodging mentioned by Mr. Briney 
for bringing up the first tooth and then 
alternately bringing up every tooth after- 
ward. It also does away with the accu- 
rate chasing spoken of by him, which is 
obviously doing work over twice; besides, 
this method of trying to dodge an exist- 
ing form is very crude and is likely to 
lead to serious errors, even with the most 
careful workman. When, as may happen, 
the lead of the flute and the ratio of the 
gear used are not quite in agreement, it 
is the simplest of matters to put this right. 
All that is required is to set the taper 
attachment to counteract the error, or set 
over the tailstock for the same purpose. 


EFFECT OF DIFFERENCE BETWEEN GEAR 
RATIO AND SPIRAL LEAD 


That any difference between the ra- 
tio of the gears, and the lead of the spiral 
used, results in a taper, can be proved 
diagrammatically as shown in Figs. 1 and 
? 


In the hob outlined in Fig. 1 the full 
lines represent five teeth a, b, c, d and e, 
showing how they stand in relation to 
each other as milled and backed off. Now 
let the line A represent the theoretical 
flute to suit the wheels used. If now we 
take off from each tooth the distance from 
the center of hob to the intersection of 


correct flute A, and plot these distances 
as ordinates, as shown in Fig. 2, with unit 
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Fic. 4. GETTING THE CURVE OF THE GAGE 
distance between, a straight line will pass 
through the points, and @, Fig. 2, is the 
angle that it makes with hob axis. 

From this it follows, that, if we set over 
the taper attachment to a corresponding, 
but opposite taper, we shall produce a 
parallel hob, and meet the flutes. 


SETTING TAPER ATTACHMENT 


To find the angle for setting the taper 
attachment to correct for a difference be- 
tween the theoretical and actual lead of 
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flute used, take the difference between 
them, D in Fig. 3, and multiply by the 
tangent of the angle that the theoretical 
flute makes with hob axis, 9 in Fig. 3; 
multiply by the number of flutes in hob 
and also by rise of cam (in inches); di- 
vide by circumference of hob C on pitch 
line, and also by the actual lead of flutes, 
and this gives the tangent of the angle re- 
quired, i.e., @ in Fig. 2. 

This will be seen more freely by refer- 
ring to diagram, Fig. 3, where D times 
Tan.6= X =the gain or loss, by reason 
of difference in lead of flutes, during one 
length, L. The heavy line represents the 
actual and the thin line the theoretical 
flute. Now X divided by C, and multi- 
plied by the total cam rise measured 
round circumference, gives us the amount 
of taper in the length L. Therefore, if 
we divided by L we get the tangent of 
the angle. 
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PRACTICAL CONSIDERATIONS 


In nearly all shop calculations we can 


simplify by departing from absolute 
mathematical exactness, while at the 


same time keeping within the limits of 
our methods of workings. In practice, 
the difference between the angles made 
by the theoretical and actual flute is so 
small that we may use the angle made 
by the actual flute instead of that of 
the theoretical (as given above) and then 
we can simplify, because Tan. of actual 


circumference c . 
= ;, and putting 


. ad as lead Z 


the above matter into an equation, we 
have 


c 
DX 7 x N X cam rise 
Tan. p= —————_ 
iad CXL 
which at once reduces to the simpler 
form: 
: I) X number of flutes X cam rise 
Tan.o= Fa Brincona inna 


(le ad) . 


and this is sufficiently true for all cams 
having unit rise per unit angular move- 
ment, whick is the general practice. 


Generally these angles are so small 


that it is much quicker to set attachment 
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over until the backing off follows the line 
of flute, and as the top is usually backed 
off first, the setting is easily accom- 
plished, the top being in full view. 

It may be contended that setting over 
the taper attachment will alter the pitch. 
Perhaps it will, but the heat generated in 
working the hob will also alter the pitch, 
so will breathing on it (if we could meas- 
ure it) and as the amount set over is 
always very small we may neglect its 
effect. 
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Fic. 6. THE HOB AND THE TOOL 


MAKING THE WorM Hos GAGE 


One of the difficulties of making worm 
hobs is, how to gage their shape normal 
to the thread, and this is so little under- 
stood that very often the gages are 
straight sided, and in one large tool-room 
recently I saw gages for worm hobs (nor- 
mal) that had straight sides and a smaller 
angle than the worm gages, which is ob- 
viously wrong, as from spiral-gear data, 
we know that the smaller the angle 6, Fig. 
4, becomes, the nearer we approach the 
rack in form, and conversely, the larger 
it becomes the nearer we approach the 
form of the pinion, and this would mean 
a larger angle for the space, assuming for 
a moment that the sides were straight. 

This is easy to understand and prove, 
if one cuts out a few rack teeth in paper, 
and then bends it round a cylinder in 
the form of an helix. 

Now the only point where the orthodox 
(involute) worm side is straight, is on the 
line of the worm axis, consequently, if 
we gage the thread at the flute, i.e., nor- 
mal to thread, then the form of the gage 
is a curve, and where this curve is de- 
sired, the simplest way to get it and to 
make the gage, is to take the worm for 
which the hob is required, and after scrib- 
ing a line along to represent the axis, 
tilt it up to the angle that will correspand 
to the normal, and scribe another line 
intersecting the first at the center of a 
space. Fig. 4 shows the method. ff, 
now, we file up a gage to fit space along 
this line, allowing for the extra hight of 
hob tooth and equal shortage as at A and 
B, Fig. 5, we shall have a correct gage. 

It is not at all necessary, however, 
to have a gage, because if the tool pro- 
ducing the hob is ground to a straight 
line, and its top (cutting edge) makes a 
straight line with center as shown in 
Fig. 6, it will develop its own curve, and 
correctly, if cutting edge makes correct 
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angle with lathe centers, and the tooth 
micrometer will take care of the thick- 
ness. 

For the benefit of the younger readers 
it might be stated that the thickness 
normal to flute is found by multiplying 
the thickness on the line of axis (linear 
thickness) by the cosine of the angle that 
the flute makes with the axis, i.e., angle 
6 in Fig. 4. 

For the better understanding of worm 
gears, and hobs for producing them, the 
young mechanic could not do better than 
add to the library, “Worm and Spiral 
Gearing,” by F. A. Halsey, for aworm hob 
with its flute normal to thread is nothing 
more than a spiral gear that will cut. 


Best FORM OF CUTTER 

Mr. Briney, in his article shows a cut- 
ter for fluting hobs with an angle on one 
side and straight on the other. For flut- 
ing hobs with spiral grooves, it is essen- 
tial for good work that the cutter shall 
have a double angle, and we have been 
using for many years, cutters with the 
side teeth staggered, similar to those 
made made by Pratt & Whitney, for use 
in their thread-milling machine. These 
give excellent results, owing to the pro- 
portionately larger teeth that can be put 
on the sides by staggering them, for by 
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this method one gets, say, 40 teeth on the 
periphery and 20 on the side. We make 
these as follows: The smallest 234 
inches diameter, with sides 10x10 degrees 
and the largest 7 inches diameter, with 
sides 20x20 degrees; the thickness on the 


circumference ranging from 1/10 inch 
to 3/16 inch, and rounded off to form 
a radius. 
RECAPITULATION 
Recapitulating, and summarizing the 


equations necessary for hob problems, we 
have: For finding lead of flute L, when 
circumference of hob C, and lead of hob 
P are known: 
L= 7 : (1) 
For finding number of flutes to gear up 
for, when number of flutes on circum- 
ference, lead of hob, and lead of flute 


spiral, are known, we have: 
Se 
R=N(1+7,). (2) 
Then for the case where we know the 
R that we can gear up for, and also P 
and N are known, we have: 
PX N 
™ R— NN’ 
AN EXAMPLE WorKED OUT 


To make the formulas quite clear, let 
us take a concrete case. Required to be 


L 
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made, a hob with five spiral flutes; pitch 


circumference 12 inches; and lead of 


hob 10 inches. Then from above data, 
using (1) we get: 
_ (sa)" 


& — == 14.4 inches 
10 4-4 i 
and ratio of flutes to gear up for, we get 


from (2) 


R=5(1+ ray) = 847: 


Suppose, now, we can gear up only for 8 
flutes, then our new lead of spiral will be, 
from (3) 


L= = 


16 67 inches. 


This lead can be cut by most milling 
machines, but suppose it could not, and 
the nearest lead was 17 inches, and we 
desired to find the angle for correcting 


by the taper-attachment method. If the 
rise of the cam is 1/10 inch, we have 
. », 9:33 X 5 X zo 
Tan i = 0.00057 


(17) 
and the angle is 0 degree 2 minutes, ap- 
proximately. 

It will be seen how very slight a cor- 
rection will put right a fairly large error 
in lead by this method. 

The slide rule is excellent for hob cal- 
culations, being at once rapid and within 
the limits of accuracy desired or required. 








The Compass tor Hardening Heats 


A short time ago I received a circular 
from a prominent steel company, calling 
my attention to their method of gaging 
the proper heat for hardening carbon 
steels. 

The illustration in their circular showed 
an open furnace, inside of which was a 
herseshoe magnet swinging on a hook 
and holding a large milling cutter; the 
idea being, that when the magnetism 
leaves the cutter it will drop from the 
magnet; this being the critical moment 
that we have all been looking for, and 
that is the correct heat at which to quench 
the tool to get the best results. 

From experimenting over three years in 
this particular line, I have proved to my 
satisfaction that this method is good, but 
I proceed a little differently. 

I found that the magnetism left the 
steel at a certain temperature, and that 
I could tell when it left by the compass. 
I therefore purchased one for $1.50 and 
rigged it up on a stool close to the fur- 
nace. By occasionally testing the tool 
with the compass, as shown in the il- 
lustration, and watching my pyrometer 
I found the hardening heat and time of 


departure of the magnetism to be the 
same. 
In other words, I found that if I 


quenched the tool the moment the mag- 
netism left the steel, I had a hard fine- 
grained tool, that with the proper tem- 
pering was just what was wanted. Con- 
tinued tests on tools, hardened this way, 


By George Coles 








JUDGING HARDENING HEATS WITH 
COMPASS 


proved satisfactory, as the verdict in the 
shop was: “Those tools are the best 
we’ve ever used, why don’t you harden 
’em all that way ?” 

We all know that a 1.00 per cent. car- 
bon steel will harden at a lower heat than 
an 0.80 per cent. steel, and also that a 
1.10 or 1.20 per cent. carbon steel will 
harden at a still lower heat. My experi- 
ments also proved that the magnetism 
left the steel at different temperatures, 
corresponding to the carbon percentage. 


For instance, a 1.10 per cent. carbon 
steel will harden at from 1325 to 1330 
degrees Fahrenheit; the magnetism leav- 
ing the steel at that temperature. With 
an 0.85 per cent. carbon steel the mag- 
netism leaves at a considerably higher 
heat and therefore the hardening heat 
is correspondingly higher. 

In this way a man can harden a piece 
of steel of any carbon content, and make 
a success of it the first time. 

My method is to place the compass 
near the furnace in such a way that 
everything is clear on the north side. 
When the tool gets to a dark red, test it 
by swinging it east and west close to the 
compass. If it is not hot enough it will 
be magnetic and the needle will be de- 
flected. Continue this at intervals of a 
few moments, until the tool does not at- 
tract the needle. Then put the tool back 
in the furnace to absorb the heat lost in 
testing, but not any more, and immerse 
in water until the hardness is set, and 
then in lard oil until cold. 

Some allowances must be made for the 
surroundings, as any iron or steel near 
the compass may draw the needle away 
from due north. This makes no differ- 
ence, however, as the movement of the 
needle tells whether the magnetism is 
there or not. If the tongs deflect the 
needle, they can be made of nickel steel. 
The idea is to catch the heat at the 
right time and the compass or even the 
horseshoe magnet is a great aid. 
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Proportions of Flexible 
Couplings 


EDITORIAL CORRESPONDENCE 








The use of flexible couplings often 
makes a convenient solution to the prob- 
lem of driving electric or other machin- 
ery, when the foundation may not be all 
that might be desired, as it avoids the ne- 
cessity for exact alinement, and, unless 
both parts of the apparatus are on the 
same foundation, it is no easy matter to 
maintain alinement even after it has been 
secured. 

The connection of motors to all sorts of 
machinery makes a large field for coup- 
lings of this kind and the following 
tables, taken from the bulletin of the 
Genere! Electric Company, show their 
practice in this respect and the data 
tabulated on this important question 
should prove useful to manufacturers. 

Two kinds of couplings are shown, one 
having flat leather ljinks and the other 
two endless belts placed side by side on 
the forks or arms of the spiders, as can 
be seen in the diagram in Fig. 2. The 
belting used is a _ specially prepared 
leather which is designed to be used with 
a tension of 400 pounds per square inch 
of cross-section, the rating being given 
both in kilowatts and horsepower, per 
revolution. The work performed by coup- 
lings of this kind is greater than would 
be expected of the same cross-section of 
belting, owing to the absence of slippage 
and the fact that it is firmly supported by 
the other parts of the coupling. 

The question of which style of coupling 
to use depends upon the conditions of 
each particular case. 








Grinding Wheels Not Softer 
Near the Center 


Ss 








Complaint is sometimes made _ that 
wheels appear to be softer toward the 
center. Usually this is because the same 
surface rate of speed is not maintained 
as the wheel is reduced in diameter. 
This causes the wheel to wear away 
faster and appear softer. It is also true 
that while the grade of the wheel may 
be uniform throughout, vet the smaller 
line of contact due to the smaller dia- 
meter will cause the wheel to appear 
softer. 

Another reason is because each par- 
ticle or grain of abrasive is called upon 
to do more work as the wheél reduces 
in diameter and naturally wears faster. 

Speed up the spindle as the diameter 
of the wheel is decreased. The efficiency 
of any grinding wheel depends upon a 
correct periphery speed and the correct 
speed should be maintained, so far as 
possible.—Grits and Grinds. 
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Fig. 1. Leather Link Flexible Coupling 
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Fig. 2. Dimensions of Laced Belt Flexible Coupling 











a ‘ Rating per Revolu- 
Dimensions tiou with 400 Lbs. 
Bore per Sq. In. Tensile Max. Weight 
_~ areas | ' ’ Stress in Belt R. P. M, | in Lbs. 
: | wit &.. Kw. | HP. 
% 1 | 27%, | 1% Wig % 0.0012 0.0016 1800 2% CO 
1 2 4 | 1'%6] % 3 0.0032 0.0043 1800 1% 
114 234 6 2'%He] 1%.) 3, 0.0076 0.0102 1800 15 
2 33 8 3's] 1% % 0.0149 0.0200 1800 27 
2" 4' ¢ 10 4'/6] 174 % 0.0258 0.0346 13800 
2 5 u's | 12 56] 15¢ %, 0.0410 0.0550 1800 75 
3" 3 y 12 | 56! 1% | 1% 0.0612 0.0821 1800 | 103 
pe ———————— dimerican Machinist 
TABLE 1. DATA ON LEATHER LINK COUPLINGS 
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_ : Rating per Revolu- Weight 
Dimensions tion with 400 Lbs, 
per Sq. In. Tensile Max. of 
i T "| Stress in Belt R. P. M. | Complete 
E F G H|I1 : 
| Kw. H. P. in Lb. 
1° | el 2%} 4 | 16] 0.0082 | 0.0043 1800 
1, % |] 83%! 38 | %6] 0.01492 | 0.02 1500 27 
2% 1%«| 3s} %] 4] 0.0258 0.0846 1500 39 
2,/ 18%] 5%} % | 36] 0.1196 | 0.1604 1200 115 
sx 2%6| 51, ] 1 ¥% | 0.2066 | 0.277 900 189 
1° | 3%] 6 ie] 144] 56] 0.4901 0.657 750 367 
5'% | 4%e] 7%sl 1%] % | 0.9573 1.2832 600 611 
6] 5% 814 ]1%] %| 1.654 2.2176 450 1033 
tos | So] 9% 11%] % | 2.627 3.5215 350 1527 
| 8%.) 6%) 97% | 2 7, | 3.9214 5.2566 300 2201 
| 9 | 78] 97% | 2 7, | 3.9214 5.2566 300 2376 
}10'% 1 8 10%6| 2% | 1 5.5833 7.4844 250 3171 
11 ‘3, | 9°%5| 10%6] 2% | 1 5.5833 7.4844 250 3439 
| 1 3 | 
| 12", | 10746] 1110] 2% | 1 7.6591 | 10.2669 200 4485 
| 13'% | 11 46] 11%6] 2% | 1 | 7.6591 | 10.2669 200 4831 








2. DATA ON LACED LEATHER COUPLINGS 
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i'Letters from Practical Men 




















A Locomotive Throttle Seat 


Reamer 








Fig. 1 shows a throttle seat reamer 
which is used in the drill press to true up 
the seats if slightly cut or out of round. 
This class of work is. usually done in a 
lathe by clamping the throttle box to the 
face plate and using the usual tool in 
tool post, which is a slow and very un- 
satisfactory method. All that is required 
with this tool is to bolt the throttle box 
to the bed plate of the drill press and in- 
sert the tool shown in the drill-press 
spindle and two or three revolutions of 
tool will make a first-class job on both 
seats. The cut shows the seating tools in 
position. If the seats on the throttle box 
are too wide the seating tools are re- 
moved and facing cutters A and B, Fig. 2 
are put in their places which face down 
the seats to proper width. Another great 
advantage of this tool is that all seats are 
duplicate and by having a gage made 
from a finished seat the throttle can be 
quickly and accurately fitted to the seat 
in the box. The facing and seating tools 
are made from high-speed steel and are 
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_7 Drill Press Spindle 


.+— Key to hold Tool 




















Fic. 1. THROTTLE SEAT REAMER 
notched as shown to fit the arbor, which 
always locates them central. They are 
held in place by four wedges drawn to- 
gether by the stud as shown. 

Fig. 2 gives the details of the reamer, 
which I feel sure will be appreciated by 
any railway shop doing this class of work 
on the face plates of lathes. 

Clinton, Iowa. W. J. SHADLE. 











Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 




















Sawing Thin Tubing 








Probably every machinist has been up 
against the stunt, at some time or other, 
of having to cut off a lot of thin brass or 
steel tubing with an ordinary hack saw. 
This job will break the teeth out of a 
saw faster than the cutting off of any 
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Strain upon the face of each tooth. Once 
a tooth is broken out, the momentum of 
the moving saw is greatly increased by 
the additional distance it may travel be- 
fore striking the next tooth, and the ra- 
pidity of the breakage is greatly increased 
as soon as one of the teeth gets broken. 

I have spoiled a new saw in cutting off 
three lengths of '2-inch brass tubing and 
was obliged to obtain some jeweler’s saws 
(they have very fine teeth) in order to 
cemplete the job. Since then, it has been 
necessary to cut off a lot of very thin- 
walled tubing and fine-toothed saws 
could not be obtained in time. To get out 
of the difficulty, two saws were inserted 
in the hack-saw holder at the same time, 
and placed side by side. Two saws were 
selected which, when placed together, 
would lie with the teeth of one opposite 
the spaces in the other saw. When the 
pin holes did not come quite right to per- 
mit this, the temper was drawn from the 
ends of the saw—if there was any temper 
therein—and the holes were enlarged 
slightly to permit the saws to bear equally 
against the pins and the teeth of one to 
come exactly opposite the spaces in the 
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amount of heavy metal. In fact, unless 
great care is taken, it is almost impossible 
to saw off a '4-inch tube without break- 
ing out from one to three teeth. The 
reason for the breakage probably lies in 
the fact that the wall thickness of the 
tube is so slight that it goes to the bottom 
of the spaces between the teeth and when 
pressure is applied, it acts as a breaking 
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DETAILS OF THROTTLE SEAT REAMER 


other saw, as noted elsewhere. With 
saws thus arranged, there was never a 
tooth broken. The kerf removed was, 
of course, more than would be cut by a 
single saw, but it amounted to very lit- 
tle and permitted a perfect cut, no mat- 
ter how the saw was held or crowded 
against the work. Most saw handles will 
permit two saws to be inserted with a 
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very slight enlargement of the slots. This 
may be readily done by running a saw 
into the slot beside a prece of old saw 
blade from which the temper has been 
removed. 

South Bend, Ind. 5. F. 4. 








Tool for Turning Solid Grease 
Cups on Locomotive Con- 
necting Rods 
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tance out from the holder the cutting 
edges come right on the center line. 

This holder was made with different 
sizes of shims or blocks shown at E. 
They could be quickly changed and thus 
with the proper thickness any size could 
be obtained in a short time. 

These blocks E were also sometimes 
used to stagger the tools when a forging 
was so large that the width of the tools 
did not clean it up. 


Elmira, N.Y. JOHN DENSE. 





This tool was designed for use on the 
type of connecting rods that have the 
grease cups forged solid on them. The 
inside of the grease cup is machined first 
and tapped. The plug shown at F is 
then screwed in, being made to fit the cup 
and the shank to fit the hole in the center 
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TOOL FOR TURNING SOLID GREASE CUPS 
ON LOCOMOTIVE CONNECTING Robs 


of the tool, which is bushed with a hard- 
ened bushing C. 

This tool was made to fit a rod boring 
machine with a long table to accommo- 
date the whole length of the rod which is 
strapped down so that the plug F screwed 
in the grease cup, enters the hole in the 
bushing C when the tool is in the ma- 
chine. 


The cutting tools D are made of 
7<-iInch square mushet steel. The slots 
G for holding the tools are cut on an 


angle of 3 degrees with the center, that 
gives them a little lip and also gives them 
all the side clearance necessary. 

The slots G were milled in the holder 
and then the ring or band B was turned 
and shrunk on. The slots G are so placed 
that when the tools D are the proper dis- 





An Emergency Cutter for the 
Milling Machine 








Whether it be for formed milling, or 
for simply machining work to arcs of 
circles, or a combination of these opera- 
tions, the cutter described here will be 
found very useful. It may not be new, 
probably it is as old as the hills, but 
no one who tries it goes back on it. 

Two steel disks are required, and they 
may be cutter blanks, or even obsolete 
or worn-out cutters, if these are on hand 
and are of suitable dimensions. If cut- 
ter blanks are to be used no preparation 
will be needed, but two slots may be 
machined straight away as shown in the 
sketches. No dimensions are given, but 
the slots may be of such a width as to 
take tool-steel stock of a suitable size 
straight from the bar without any ma- 
chining. The depth of the slots in the 
disks should be a little less than the 
thickness of the tool-steel stock; that 
is, if square stock be used. Both disks 
should have the slots in exactly the same 
position, so that if it be required to use 
a wide cutter, the slots in both disks will 
match and so accommodate either a wide 
cutter, or a narrower one. 

By using tools in the slots of one disk 
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superior to the fly-cutter arbor, and un- 
like that useful tool, may be used in any 
position on the usual cutter arbor. In 
shops where much experimental work is 
done it is indispensable, as by its use all 
the advantages of a formed mill may be 
had, at the simple cost of making a 
formed turning or planing tool. 
London, Eng. W. O. FALkK. 








Preventing Die from Shrink- 
ing 








Here is a case of a die where one large 
piercing hole is surrounded by several 
smaller ones so close as not to admit of 
bushing. In the process of hardening it 
is sure to shrink a considerable amoumi, 
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PREVENTING DIE FROM SHRINKING 
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varying with the size of hole, stock, etc. 
This is almost impossible to allow for 
in laying out the small holes. 

To prevent this shrinkage the large 
punch is made first, parallel and separate 
from the punch plate as shown in the 
sketch. After hardening the punch the 
die is made to fit it. 

When the die is heated ready to dip, 
the punch is dropped in it far enough for 
the back edge of the punch to come about 
3/32 from the face of the die; that is, 
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AN EMERGENCY CUTTER FOR THE MILLING MACHINE 


only, or by using the disks with the slots, 
not matching, as shown in Fig. 1, or with 
wide tools fitting in both disks at once, 
Fig. 2, and by having plain or formed 
quite a range of work may be 
covered. The cutters themselves may be 
readily adjusted for curved work when 
this must be of a given radius, as in seg- 
mental punch and die work. The device 
is a very valuable addition to the outfit 
of the machine, and for large work is 


tools, 


supposing the die has about 5/32 of 
straight. This position is insured by pre- 
viously fastening a piece of tin on the 
face of the punch and bending the cor- 
ners over the stops, as shown. In the 
particular case in hand the die shrunk 
only 0.001. As the face of the punch is 
removed from the heated die there is no 
fear of drawing the temper if the job is 
done smartly. 


Middletown, Conn. J. H. B. 
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Repairing Automobile Engine 
Piston 
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Simple Speed Change for 
Lincoln Miller 











The accompanying sketch illustrates a 
small repair job that may possibly in- 
terest some of my fellow mechanics, as 
it was a forlorn hope that was success- 
ful repaired. 

The boss has a model 10 Buick automo- 
bile, which is in constant demand, he 
could no more do without it than without 
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REPAIRED AUTOMOBILE PISTON 


three meals a day. This car is, as a rule, 
as reliable as a grandfather’s clock. I 
was, therefore, taken aback one day when 
a team of flea-bitten mules towed it in- 
gloriously into the shop with its colors 
down. 

Upon cranking, the engine rattled like 
a keg of nails and refused to start. Fur- 
ther investigation revealed the fact that 
an inlet-valve stem had crystallized and 
broken, and the valve had dropped down 
inside the cylinder. Being harder than a 
cast-iron piston, the piston suffered most. 
As a result, there were two holes punched 
through its top that looked like the place 
where a man has fallen through the ice. 

The piston was practically ruined, but 
as we could not get another for several 
weeks, I took the old one and scribed two 
circles covering the holes and cracked 
metal. One of these was each side of 
the center of the piston. 

I then chucked it; setting to first one 
circle and then the other. The holes were 
first bored out a little just to see if the 
metal was sound, then a counterbore was 
sunk, slightly tapered, so as to form a 
dovetail. The counterbore was about 
inch larger than the bored holes and 1/16 
inch deep, or half of the piston-head 
thickness, which was % inch. 

I then turned up two brass disks \% 
inch thick which I beveled to fit the dove- 
tailed counterbore and made a shrink fit. 

When the pigton was heated to a dull 
red, the disks could just be shoved into 
place; the large side of the disks having 
to be entered through the small part 
of the counterbores. The cast iron was 
supposed to shrink up and bite the disks 
when cooled; the dovetail not being too 
great to prevent this. How much it was 
I am not able to say, except that it was 
“some.” Observe the ethics involved. 

The line cut shows the job after being 
finished. A spare valve and valve cage 
completed the job and the auto is going yet. 

H. K. SCHOLEFELD. 


Kailua Kona, Hawaii. 


A battery of Lincoln millers in our 
shop, operating on a certain line of work, 
stood idle a part of the time waiting for 
the work to come through some knee type 
millers. To help out, it was decided to 
relieve the latter machines by putting a 
second operation on the Lincolns—an 
operation requiring several the 
speed the machines were bolted up for. 
So it looked like a case of shifting pul- 
leys every time the change was made. 
However, I hit upon the better plan of 
using an auxiliary pulley A directly on 
the machine spindle, leaving the overhead 


times 


= 


, 























— 
HIGH SPEED FOR LINCOLN MILLER 


work unchanged, and simply changing 
over the belt. 

This arrangement has proved so satis- 
factory and the belt can be changed so 
quickly that the auxiliary pulleys have 
become permanent and the shift is now 
made for as little as an hour’s work. The 
upper feed cone is on the back gear 
shaft which runs much too fast when the 
“high speed” is thrown in—something 
that we offset by putting on a large pul- 
ley on the feed rod. 


Middletown, N. Y. a F.C. 








Making Bronze Pinions with 
a Solid Feather 








In our regular work we use a large 
number of spiral pinions made of the 
highest-grade phosphor bronze, and in 
the past have been in the habit of boring 
these in the regular way, keyseating them 
and putting in steel feathers. 

This made rather an expensive and ted- 
ious job and we have been experimenting 
to cheapen the cost as well as improve 
the product and we have finally found 
that by using a chill we can cast a feather 
in and finish the hole out with a broach. 
This makes a better job, as a bronze 
feather solid with the body of the gear 
gives better results than a steel feather 
inserted. 

We at first had considerable trouble 
with the chills sticking and tried various 
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coatings to prevent this. We finally 
found that by coating the chill with shel- 
lac and knocking it out while hot, 
this trouble was entirely overcome. 

The broach is made with a pilot and 
the teeth are formed by cutting a thread, 
the tops of the teeth having practically 
no clearance. We, of course, cut a key- 
seat in the broach which trims up the 
sides of the feather at the same time we 
broach the hole. We punch these through 
in an ordinary arbor press and find it is 


necessary to allow only a couple of 
thousandths to get a very satisfactory 
hole. 


Witson P, Hunt, 
Sec’y. Moline Tool Co. 


Moline, Il. 








An Adjustable Cam_ Stripper 








I inclose you herewith a sketch of an 
adjustable cam stripper, the beauty of it 
being that the movement is accomplished 
in the same time and with the 
smoothness at either extreme, the longest 


same 


or shortest stroke. 

Another point which makes it adaptable 
where a crank could not be used is the 
fact that the cam angle is the only feature 
which limits its time, thereby a quick and 





AN ADJUSTABLE CAM STRIPPER 


even stripping motion may be obtained. 

Referring to the cut, it works as fol- 
lows: The rock or bell-crank lever B, 
fulcrumed at P, carries a roll which en- 
cages a slot in the cam A; one arm of the 
crank B is fitted with an adjusting screw 
E for adjusting an adjustable stud 
C in an elongated slot in the lever. The 
motion is given to the lever F by means 
of the sliding block D, which is a running 
fit on the stud C, and a sliding fit in the 
elongated slot in the lever F. The levers 
F and G have their fulcrum in the brack- 
et H. K is the stripper slide and is actu- 
ated by the lever G through the sliding 
blocks shown. By making the lever F 
long enough so that the center of the 
block D might be adjusted to correspond 
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with the center of the stud at P there 
would be no motion to the slide K. 
This stripper works very nicely at very 
high as well as on very low speeds. 
Stamford, Conn. MoDERN. 








Order and Disorder 








Why is it that some men, otherwise 
first-class mechanics, are always handi- 
capped in their work by a pernicious habit 
of getting everything in their way? Each 
tool, piece of material and the very chips 
also, seem to be continually in the way, 
always in the wrong place and never in 
just the right place when wanted. Is this 
a habit, or is it negligence or a lack of 
foresight on the part of the workman? 
I arm inclined to the latter belief, modi- 
fied by the first, and assisted by a low 
state of development of the phrenological 
bump known as “order.” 

But, be this as it may, any workman 
can add greatly to his efficiency by taking 
a little thought as to where things are 
laid down when he is done with them. 
The man who “leaves his hammer hang- 
ing in the air’ when the whistle blows 
will always be found with his bench 
littered with tools, piled crosswise, with 
samples of every kind of material he is 
using, and with the tool or piece of ap- 
paratus wanted next, always at the very 
bottom of the pile. 

Just take a look along the bench, my 
friend, and see how many of the boys 
have this sort of thing in front of them. 
And then just take another look and count 
how many clean spots are to be found 
with each tool laid down straight with 
its neighbor and every bolt and pin so 
placed that it may be taken up quickly 
without disturbing its neighbor and with- 
out causing the loss of one minute a day 
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in useless searching for the piece at the 
bottom of a pile of tools and stock. 

After you have studied the above mat- 
ter a few minutes, just bring the matter 
right home and ask yourself which kind 
of a mechanic stands first in the line for 
promotion and more pay? Which will 
be given preference when a responsible 
position opens or when a very particular 
piece of work is to be done? You will 
have no difficulty in answering the ques- 
tion, and if you desire to get into the bet- 
ter class, you do not need any corres- 
pondence course to put yourself there. 
Just a little thinking, and then think when 
you drop a tool as to where it will fall 
when let go. 


South Bend, Ind. J. HOBART. 








Chip Guard for Miller Arbors 








The wear on the journal of milling- 
machine arbors is not lessened by the 
bath of chips too often bestowed by a 
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A CHIP GUARD 


good brush in the hands of a careless 
operator. To do a little foolproofing at 
this point is the defense of the little at- 
tachment shown in the cut. This guard 
is made of tin or sheet brass drawn as 
shown and with a hole punched in the 





THREADS PER INCH 
9 10 11 12 13 14 
| 
| 0.3592 
0.4038 0.4134 | 0.4218 
0.4662 0.4765 0.4843 
0.5172 0.5288 0.5385 0.5468 
0.5660 | 0.5797 0.5913 | 0.6010 | 0.6093 
| 0.6284 | 0.6423 | 0.6538 | 0.6635 | 0.6718 
6742 0.6909 0.7048 0.7163 0.7260 0.7343 
366 | 0.7535 0.7673 0.7788 0.7885 0.7968 
7991 | 0.8160 | 0.8298 | 0.8413 0.8510 | 0.8593 
8617 O S785 0.8923 0.9038 0.9135 | 0.9218 
9242 0.9410 0.9548 0.9663 0.9760 | 0.9943 
OS67 1 0035 1.0173 1.0288 1.0385 | 1.0468 
0492 1 0660 1.0798 1.0913 1.1010 | 1.1093 
1117 1.1285 1.1427 1.1538 1.1635 | 1.1718 
1742 1.1910 1.2048 1.2163 1.2260 1.2343 
2367 1.2535 1.2677 1.2788 1.2885 1.2968 
2992 | 1.3160 1.3298 1.3413 1.3510 1.3592 
3617 | 1.3785 | 1.3927 | 1.4038 | 1.4135 | 1.4218 
$242 1 4410 1.4548 1.4662 1.4765 1.4843 
4867 | 1.5035 1.5173 1. 5288 1.5385 1. 5468 
6117 1.6285 1.6423 1.6538 1.6635 1.6718 
7367 1.7535 1.7673 1.7788 1.7885 1.7968 
S617 1. 8785 1.8923 1.9038 1.9135 1.9218 
1117 2.1285 2.1427 2.1538 | 2.1635 2.1718 
3617 2.3785 2.3927 2.4038 2.4135 2.4218 
| 
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size of the root of the threads. When 

screwed on, its own fit keeps it in place 

when it affords ample protection. 
Middletown, N. Y. S: F. C. 








To Remove Machine Shop 
Grime from the Hands 








Take a bottle and mix in it, say, % 
glycerin, '4 water, % to 4% alcohol— 
nothing very exact about proportions. 


Cn no account use wood alcohol or the 
“denatured” brand, but straight grain 
alcohol. Mix well by shaking always al- 
ways before using. 

Before going to bed, work a quantity 
of this well into the skin of the hands 
sufficient to make them soft. Herein is 
the secret of success. The glycerin in 
the skin seems to resist the tendency of 
the metallic particles to cling to the 
skin, and it reduces the labor of wash- 
ing them out with soap and brush. 

If another application of the solution 
is made at mid-day to remain till the 
“wash up” at night, it will be a further 
advantage. 

The idea is to follow up the practice 
day by day, not allowing the glycerin 
to work out. 

CHARLES S. BOURNE. 

Lowell, Mass. 








Table of Thread Micrometer 
Readings 








The table herewith, compiled for use 
with the Wells Brothers Company’s thread 
micrometer, may be of interest to those 
of your readers who employ this method 
of thread measurement. 

F. CHARLES SCRIBNER. 

Greenfield, Mass. 

















16 18 20 24 28 
0.2042 | 0.2169 | 0.2259 
| 0.2583 | 0.2668 | 0.2794 0.2884 
| 0.3103 | 0.3209 | 0.3293 | 0.3419 | 0.3509 
0.3728 0.3834 0.3918 0.4044 | 0.4134 
0.4253 | 0.4459 | 0.45483 | 0.4669 | 0.4759 
0.4978 | 0.5084 | 0.5168 | 0.5294 | 0.5384 
0.5603 | 0.5709 | 0.5793 | 0.5919 0.6009 
0.6228 | 0.6334 0.6418 | 0.6544 0.6634 
0.6853 | 0.6959 | 0.7043 | 0.7169 | 0.7259 
0.7478 | 0.7584 0.7668 | 0.7794 0.7884 
06.8102 | 0.8209 | 0.8293 | 0.8419 | 0.8509 
0.8728 | 0.8834 | 0.8918 | 0.9044 | 0.9134 
0.9353 0.9459 0.9543 | 0.9669 0.9759 
0.9978 1.0084 1.0168 1.0294 1.0384 
1.0603 | 1.0709 | 1.0793 1.0919 | 1.1009 
1.1228 | 1.1334 1.1418 | 1.1544 1.1634 
1.1853 | 1.1959 1.2042 1.2169 1.2259 
1.2478 | 1.2583 | 1.2668 | 1.2794 | 1.2884 
1.3103 1.3209 | 1.3293 | 1.3419 | 1.3509 
1.3728 | 1.3834 | 1.3918 | 1.4044 1.4134 
1.4357 1.4459 | 1.4543 1.4669 | 1.4759 
1.4978 | 1.5084 | 1.5168 | 1.5294 | 1.5384 
1.5603 | 1.5709 | 1.5793 | 1.5919 | 1.6009 
| 1.6853 1.6959 | 1.7043 | 1.7169 | 1.7259 
| 1.8103 1.8209 1.8293 1.8419 1.8509 
1.9353 | 1.9459 | 1.9543 1.9669 | 1.9759 
2.1853 | 2.1959 | 2.2042 | 2.2169 | 2. 2259 
2 4357 | 24459 | > 4543 | 2.4669 | 2.4759 
IINGS. 
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Raising and Lowering Radial 
Drilling Machine Arms 








The screw for raising and lowering the 
arm of a radial drilling machine, is usu- 
ally placed near to the vertical column 
around which the radial arm swings; this 
position is not good; the best position be- 
ing so that the center of the screw passes 
through the center of gravity of the arm. 
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DEVICE FOR RAISING AND LOWERING RA- 
DIAL DRILLER ARM 


This position is impossible, as the center 
of gravity of the arm saddle and spindle 
is not stationary. The line cut shows a 
more correct position for the device in 
a medium size radial drilling machine. 
A is a cast-iron bar fastened to the 
back of the radial arm, in such a position 
that the center line of the screw D in the 
center of the bar, passes about through 
the center of gravity of the arm. Carried 
from the top of the vertical upright, 
round which the arm swivels, is fastened 
a cast-iron piece E, which swivels round 
the upright. At the end of this piece E, 
the nut is fastened, through which the 
screw D passes. The worm wheel G is 
keyed to the end of the screw D, and is 
turned by means of the worm H. 
Manchester, Eng. W.R.O 











Blueprinting from Type- 
written Copy 








Several methods of typing may be used 
to produce copy for use as originals from 
which to make blueprints. Done with 
the ordinary violet-colored ink, the blue- 
prints will show up but faintly, if at all. 
A black ribbon may be used in place cf 
the violet, but this necessitates the 
trouble of making the change. Or a com- 
mon “carbon copy” may be used. This 
has the disadvantage that the type im- 
pression is made through two sheets 
(white paper and carbon) and in blue- 
printing, the light also has a chance to 
diffuse between the figures on the face 
of the copy and the sensitive surface of 
the blueprint paper. 

The best results are obtained by using 
one sheet of white paper, placed in the 
typewriter, and under this sheet is placed 
a sheet of new, black, carbon paper, with 
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carbon surface in contact with back of 
white sheet. This will produce the writ- 
ing on the face of the original, in the 
violet color while on the back of the 
original will be a black impression from 
the carbon paper. 

Placed in a frame for blueprinting, this 
black impression lies next to the sen- 
sitized surface, giving a good, clear print. 

Newburgh, N. Y. i, tac ee 








Vertical Drawing Board 








How a plain drawing board may be 
converted into an upright, universal board, 
from which you may derive many bene- 
fits with a very small expenditure of 
either time or money, is shown in the 
accompanying halftone. The board is a 
48x144 inches, plain, pine drawing board 
which originally laid flat on the two 














VERTICAL DRAWING BOARD 


horses, but is now held almost vertical 
by braces on the back. When flat, it was 
very inconvenient, because the draftsman 
had to walk from one side to the other 
when working on a large layout and 
could never see the true proportions of 
object because of angle at which it was 
lying. 

Fasten a piece of good twine to a hori- 
zontal tee-square at point of center of 
gravity, pass it over top of board in a 
well rounded groove and hang counter- 
weight on other side. Make groove for 
twine deep enough to allow vertical tee- 
square to pass over twine without inter- 
ference, and place it about 1 inch nearer 
center of board than fastening point on 
tee-square, so that the latter has a ten- 
dency to hug the board. Fasten twine 
on outside surface of tee-square by 
means of small wood screw, so _ that 
triangles can pass between twine and 
board. 

Now if top and end of board are square 
to each other, the tee-square can be 
worked together and you have a universal 
outfit. 

Horizontal tee-square can be used at 
any angle since it is balanced. 

Detroit, Mich. S. SMITH. 
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A Use for Bushing Ends 








It is a good idea to save those ends 
which are cut off bushings, etc., having a 
standard sized hole or pieces with a 
standard female thread in them. Cut a 
slot in one side of them and when you 
want to put a dog on a piece and don’t 
want to scar it up, slip one of your 
split pieces over it and place the dog on 
it. It will hold a lot better than a piece 
of brass under the dog’s setscrew and the 
other sides of the dog will not scar the 
work. Another good use these pieces can 
be put to is when you want to run a 
reamer or drill into a hole a certain depth. 
Slip one of these pieces of correct size 
over your reamer the correct distance 
from the end to allow the reamer to go 
the required distance into the hole and 
clamp it in place by slipping a dog over 
it. 

I have reamed a number of holes to 
within 0.0005 inch variation for depth on 
government work by using this idea. 

Baltimore, Md. r. &. PICK. 








An Angle Drill for Use with 
an Air Motor 








This drilling machine was gotten up to 
do away with the tedious operation of a 
ratchet drill, which is very The 
body H was made from a forging and the 
hole in the center slotted out, then the 
different bearings bored. The taper shank 
A connects with the air motor. 8B is the 


slow. 
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spindle for the drill. C is the end adjust- 
ment for the spindle. D is a fiber washer 
in between the bearing and end of 
spindle; of course, a ball bearing would 
give less friction. E is the feed screw. 
F is the lock nut on the adjusting screw 
C. G are two bevel gears keyed fast to 
A and B; the one on A is also held on 
with a screw and washer to keep the 
spindle A from working out. 

In this case the bevel gears are 
miters, the ratio being about 2 to 3, the 
pinion being on the driving shaft A. 

I shows the side plates, which are fast- 
ened on by four screws, and the spindle 
bearings in the case were bushed with 


not 


brass. 


Elmira, N. Y. JOHN DENSE. 








Method of 
Turning Ring Cutters 








Having had occasion to turn ring cut- 
ters out of solid tool steel 34 inches in 
diameter and with a 2!4-inch hole in the 
center we adopted the idea shown in the 
sketch. 

First centering the stock so that it 
turned perfectly true, we bored into the 


ht eg 


} 
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TURNING RING CUTTERS 


— 





end from '% to inch and then used 
the cutting-off tool. 

When the operation was complete and 
as many rings cut off as the stock would 
allow we still had two inches of stock on 
the centers. 


A. L. DEMAR. 
Springfield, Mass. 








Bleaching Brown Print 
Papers 








While it is quite generally known that 
blueprints can be written upon (bleached) 

using ordinary soda water, in strength 
suitable to produce the desired effect, it 
well known what will bleach 
brown-process papers. 

While using a commercial article for 
this purpose in a “round writing pen” 
with a brass clip attached, a silvery de- 
posit of noticed upon the 
brass. A solution of corrosive sublimate 


is not so 


mercury was 
was then tried and found to work equally 
as well as the purchased article. 

The strength of the solution can be 
determined by trial, increasing the amount 
of corrosive sublimate until the bleaching 
effect is produced. 


Newburgh, N. Y. J. K. W. 


AMERICAN MACHINIST 


Grinding Asbestos Lagging in 
Railroad Shop 








A very handy and simple arrangement 
is shown in the accompanying sketch for 
grinding up the old sectional magnesia 
asbestos lagging for locomotive boilers. 

The sectional lagging becomes broken 
from use and is ground as fast as one 
man can shovel the asbestos into the 
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ASBESTOS GRINDER 
grinder. It is ground up fine and is 
mixed with water until it sticks well to 
the boilers it is used to cover. After 
applying, the steam is turned into the 
boiler, over night, to dry the asbestos. 


The jacket can then be applied at any 
time. 

The grinding wheel 
old hand-brake 


is made from an 


wheel; the bottom, on 
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which the wheel rests, is made of perfor- 
ated iron 34 inch square mesh. The bot- 
tom box is made of wood and one end is 
left open for shoveling out the ground 
asbestos. The top box, in which the 
asbestos is shoveled, is also made of 
wood. It is run by a No. 3 Imperial air 
motor that is direct connected to the one- 
inch stem of the grinder. This, too, is 
steadied at the top by a piece of %4x2%- 
inch iron. 
W. H. SNybDER. 
Stroudsburg, Penn. 








Removing Pipe Nipples 








One of the worst things the mechanic 
has to contend with during the erection 
or repair of piping for steam, water or 
gas, is the removal of nipples which may 
have proved defective. The usual method 
is to apply the pipe wrench to the great 
damage, and usually the complete de- 
struction of the ripple thus removed. 
Having recently had occasion to take 
down and replace in a slightly different 
manner, some experimental piping for 
150 pounds steam pressure, found that 
the waste of nipples was great, as scarce- 
ly one_out of five close nipples would 
be in a condition for further use after 
having been removed from a fitting by 
means of the pipe wrench. 

After spending considerable time study- 
ing the matter, a piece of tool steel of 
square section was procured, as large as 
would pass easily through the nipple to be 
removed. A notch was made in the steel 
a little deeper than the thickness of the 
pipe wall, and as long as the longest nip- 
ple likely to be removed with the tool. 
The limit is, of course, reached when 
there is room enough on the nipple to 
place a pipe wrench thereupon without 
damaging the thread upon either end of 
the nipple. 

A wedge was next made with a thick- 
ness greater than the depth of the notch 
in the square steel. To use the device, 
the tool would be placed inside the nipple 
to be removed and hooked over the wall 
of the inner end. Then the wedge would 
be placed in the notch, and bearing 
against the outer end of the nipple, also 
against the tool. While in this position, a 
wrench is fitted over the tool and the 
wedge, the latter is tapped with a ham- 
mer to take up the lost motion, then a 
strong pull upon the wrench will cause 
the tool to tip sidewise more or 
and to engage so firmly with the nipple 
that slipping is impossible. 


less, 


If desired, this tool, which is new, to 
the best of my knowledge, and not pat- 
ented, may be made with a circular wedge 
placed outside the tool where it will al- 
ways be ready when wanted, and never 
get lost or left behind in the shop when 
the tool is packed out in a hurry. 

Willoughby, O. H. F. J. 
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The Total Cost of Production 


In these days of close competition, it 
behooves the manufacturer to look into 
his manufacturing costs very carefully. 
It is comparatively easy to find the ma- 
terial cost. The labor cost, however, is 
somewhat more difficult and yet it is 
much greater than the material cost. Not 
a few manufacturers are discontinuing 
the use of time cards with the labor dis- 
tribution made in pencil by the work- 
man, and substituting a clock-operation 
card. in its place. 

This card is for a semi-monthly pay- 
roll, which has many more advantages 
than the weekly, or bi-weekly method 
ever possessed. With the latter method 
it was practically impossible to draw off 
a monthly statement of the condition of 
the plant, because the month would over- 
lap the four weeks. Labor at first raises 
many objections to this scheme, but after 
the first two or three pay periods they do 
not mind it. By using these clock-opera- 
tion cards it is possible to ascertain the 
exact distribution of time consumed upon 
an order; something impossible by the 
old method. 

On the first day 
workman finds an 


of the pay period the 
operation card and a 
payroll card. He places each of these 
cards in the clock and records the time 
of arrival, or commencement of the job. 
The timekeeper sees that the heading of 
the card is properly filled out and as long 
as the workman is engaged upon that 
particular order he records his time upon 
this operation card; except where the 
order is uncompleted at the end of the 
pay period, when all operation cards are 
withdrawn and new cards substituted. 

Should it become necessary for the 
employee to change from one order to 
another, he is supplied with a new opera- 
tion card. If his first job is completed 
he drops the operation card in the box 
provided near the time clock. These 
clocks are stationed throughout the plant 
so as to serve not more than 100 em- 
ployees, as it has been found that in 
case this is not done the workmen will 
lose considerable time going to and from 
the clock. By making them record their 
time upon the clock in their own depart- 
ment, one practice prevalent in plants 
having but one ciock is avoided; that is, 
the employee will register at the clock 
just as the last whistle is sounded, and 
his place of work is at considerable dis- 
tance from that point. 

One fact should be impressed upon 
their minds, and that is, the employer 
agrees to pay the employee for his labor 
at his working station, and not for time 
consumed in reaching or leaving that 
place. At the clocks are four racks, each 
labeled with clock numbers and a sign 
above distinguishing them, as: “Jobs 
ahead,” “in payroll cards,” “jobs in 


By J. Coapman 








the clock 
operation card for the old- 


Substituting 


fashioned time card wath its 
pencil markings made by 
the workman. 

Subdivision of all the dif- 
ferent items of expense for 
maintenance, repairs, sup- 
plies, traveling, light, heat 
and power, which 
up the 
charge, or shop burden. 


go to 


make overhead 




















“out payroll cards 


order,” ” and “jobs 
suspended.” Each rack is numbered the 
same. A timekeeper makes the rounds 


of all the clocks each day and extends 
the time on both the payroll cards and 
also the operation cards. The operation 
cards should balance with the payroll 
card. The payroll is made up from the 
payroll cards, while the labor costs are 
derived from the operation cards. So 
far so good. 

Now comes the overhead expense, op- 
erating expense or burden, as our Eng- 
lish contemporaries term it. The prime 
cost consists of the material cost plus 
the labor cost. Some manufacturers 
consider that their burden is 65 per cent. 
of their labor cost, others say 100 per 
cent. and others will use still other val- 
ues. It might be well to state that the 
burden should not be figured on the ma- 
terial cost because that is practically 
constant; nor on the selling price because 
that is the total cost plus a profit, and 
if the burden is not known, the total cost 
will of necessity be unknown. The labor 
is liable to all sorts of changes which 
must be watched and as it is necessary 
to invest money to provide facilities for 
using labor to produce the manufactured 
article, labor should be the basis for 
computing the burden. 

This overhead expense, or burden is 
made up of many different items, some 
fixed and others varying according to the 
season or other conditions. Following is 
a list of the many items, with their ex- 
planations: 


Asset ACCOUNTS PERTAINING TO THE 
MANUFACTURING DEPARTMENT 

Real estate: Land only. 

Buildings: This will include all build- 


there- 
steam 


ings and plumbing in connection 
with, sewers, water pipes, etc., 
heating appliances, pipes and radiators, 
ali electric and gas fixtures or appliances, 
the sprinkler system, including all pipes, 
tanks and pumps, and elevators. 

Equipment: This includes boilers, en- 
gines, dynamos, motors, machines, ma- 
chine tools, line shafting and hangers, 
belting, chain hoists, pulleys, etc., stand- 
ard jigs and dies, transportation equip- 
ment, such service cars, horses and 
rigs, if any, etc. 

Miscellaneous equipment, 
tools: 

Cutting tools, files, hammers, wrenches, 
drills, trucks, barrows, etc. 

Shop fixtures and fittings: This 
include such items as benches, cupboards, 
chairs, desks, lockers, partitions, shop 
trucks, tool racks and fire apparatus. 
are as distinguished from 
machinery, tools, etc., included in equip- 


as; 


or portable 


will 


These items, 
ment account. 
Factory office furniture and fittings. 
General office furniture and fittings. 
Patterns. 
General stores. 
Work in progress. 
Finished stores. 


Cost of completed article, from as- 
sembling. 
Cost of parts, drawn from finished 


stores. 
Repairing finished articles as per re- 
pair orders. 


MANUFACTURING EXPENSE ACCOUNTS 


Supplied from general accounting of- 
fice, either in whole or in part. 


Note: Pro-rata monthly on taxes, in- 
surance and such items as may not be 
paid regularly each month. 

Rent. 

Taxes. 

Water. 

Fire insurance. 

Employers’ liability insurance. 

Time service; Western Union clock 
service. 

Still alarm. 


Entertaining. 

Miscellaneous freight and cartage. 

Factory advertising. 

Traveling expense (other than for sell- 
ing purposes). 

Gas account, and repairs to gas ap- 
pliances. 

Heat, light and power; 
light bills. 

Fixed non-productive salaries. 


for coal and 


MANUFACTURING EXPENSE ACCOUNTS 

Supplied from manufacturing depart- 
ment on monthly statement. Maintenance 
of buildings. 

Repairs to equipment: All repairs for 
maintenance of machinery, machine tools, 
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etc., and repairs to all such items as go 
into equipment account. 

Perishable tools: Cutting tools, 
hammers, wrenches, drills, trucks, 


files, 
bar- 
rows, etc. 

Repairing and replacing tools. 

Drawings and tracings. 

Replacing drawings and tracings. 

Repairing and replacing patterns. 

Spoiled work. 

Factory and 
and supplies. 

Crating and packing supplies and la- 
bor. 

Non-productive labor. 

Messengerservice: Maintenance of cars, 
horses, and drivers’ time. 

Extra rate for overtime. 

Supplies for various departments. 

Electrical repairs; supplies, repairing 
and time. 

Labor spent on defective material. 

Heat, light and power: Supplies, labor, 


factory office stationery 


etc. 

Gas account and repairs to gas ap- 
pliances: Supplies, repairing and time. 
GENERAL EXPENSE ACCOUNTS 

Supplied from the manufacturing de- 
partment on monthly statement. 

General office stationery and supplies. 

Each department is given a number to 
which all supplies for that department 
should be charged. For a very large 
plant we might need up to 100 numbers 
for departments in operation. It would 
seem advisable to leave possibly 25 addi- 
tional numbers for new departments. It 
could then start a series of standing shop 
orders to cover the other items, viz.: 
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150. Non-productive labor. 
151. Perishable tools. 
152. Miscellaneous experiniental 
work, 
153. Spoiled work. 
154. Maintenance of buildings. 


155. Electrical repairs. 


156. Factory, and factory office sta- 
tionery and supplies. 

157. Repairing and replacing tools. 

158. Replacing drawings and tracings. 

159. Repairing and replacing patterns. 

160. Crating and packing supplies 


and labor. 


161. Messenger car service: Mainten- 
ance of cars, horses and driv- 
ers’ time. 

162. Labor spent on defective brass 
castings. 

163. Labor spent on defective bronze 
castings. 

164. Labor spent on defective alumi- 
num castings. 

165. Labor spent on defective steel 
forgings. 

166. Labor spent on defective steel 
castings. 

167. Labor spent on defective steel 
stampings. 

168. Labor spent on defective iron 
castings. 

169. Heat, light and power. 

170. Repairs to gas appliances. 

171. General office stationery and sup- 
plies. 

172. Repairs to factory office furni- 
ture and fittings. 

173. Repairs to general office furni- 


ture and fittings. 
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174. Factory fixtures and fittings. 

175. Portable tools. 

176. Electrical appliances. 

177. Factory office furniture and fit- 
tings. 

178. Factory fixtures and fittings. 

179. General office furniture and fit- 
tings. 

180. Parts in progress of manufact- 
ure. 

181. Gas appliances and fittings. 

182. Foundry parts in progress. 

183. Forge shop parts in progress. 

184. Stamping parts in progress. 


The monthly statement should show the 
exact amount of money invested in each 
of these items. 

By keeping the exact labor cost of each 
order it is possible to determine the total 
productive hours and the labor cost of 
same. The manufacturing expense state- 
ment will show the total expense. This 
amount divided by the number of pro- 
ductive hours will give the burden per 
hour, or if the manufacturing expense is 
divided by the productive labor cost, the 
percentage of overhead, or burden can 
readily be found. 

If these lines are followed the manager 
can put his hand upon any and all leaks 
in a very short time, and will be able to 
act intelligently. It should not require 
over two weeks to prepare this state- 
ment in any plant under 2500 employees 
with a well equipped cost department, 
and the expense will be amply repaid 
both in money saved and in the exact 
knowledge of the physical condition of 
the plant at all times. 








Two Ways 


Quite a number of the world’s inhab- 
itants work for a living. Some work 
without apparently getting a living, and 
long after it seems as if they 
might stop and let the rest of us divide 
it among. us. Being in a 
wish to that 
people all work for two 
one, that they 
the other because they 

One of the hardest working men that 
I ever knew told me repeatedly that he 
would naturally have been lazy, but that 
he was led into one thing after another, 
and so controlled by circumstances that 
he was forced to work. Here was a 
man under both influences, with remark- 
able results. 

We all know men who have worked for 
wages and never taken the slightest inter- 
est in their employer’s welfare, who have 
over and 


some work 


cynical 

these 
one of rea- 
are driven to it; 
are led into it. 


mood, I say 


sons 


into business and turned 


gone 
worked night and day. Why? Because 
they were driven by their necessities; 


first, to make money, and then to keep 


By Con Wise 


it. For it is certain that it is harder to 
stay in business and keep one’s capitai 
intact, than it is to make the capital to 
begin with. 

Now the question is: “Which 
best management; to drive your help to 
work, or to lead them ?” 

Here is one man, whose men are afraid 
never know 
or not. 


is the 


of him; whose employees 
whether their jobs are 
He gets out the work. There 
thing hypnotic about him. He can always 
get help. He seldom holds them long, 
but while they stay he squeezes every 
ounce of work out of them. He is known 
as a “slave driver” all over town, de- 
spised but successful, because he makes 


secure 
is some- 


things go. 


On the other hand, there is the man 
who gets results by leading his men. 
When his shop was small, he did more 


work than any of his men could handle. 
When it grew large, he paid top wages 


ot Treating Help 


and drew the best men the town afforded. 
To be sure, after they had been with 
him a while they slowed down. Their 
production was not nearly up to their 
previous mark, but by that time he had 
secured the cream of the business and 
he could afford to let them slow down. 
When competition began to make itself 
felt, instead of putting on the screws and 
driving his men, he put in the premium 
plan and led them to beat their past 
records. 

There is no question which of the two 
we would rather work for, but we do, in 
large numbers, continue to work for the 
driver. I cannot see why, because it 
is against our common sense and our 
pocketbooks; unless it is because there 
is something exciting in continually run- 
ning with the safety valve blowing off, 
and eternally racing from one week’s end 
to another. The driver gives us excite- 
ment, and plenty of it; the leader takes 
the excitement himself, and gives us the 
money. 
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Editorial 








How Far is Cheapness a 
Factor in Sales ? 








It is a prevalent notion among design- 
ers of machinery that to sell well a 
thing must be simple and cheap. While 
it is no doubt true that, other things be- 
ing equal, the cheaper of two competing 
things will get the most of the market, 
the broader fact is that things will sell 
at almost any price provided they are 
worth it. 

The most simple of timepieces were 
the sun dial and the hour glass, but not- 
withstanding this, clocks and watches are 
sold by the million, at prices ranging up 
to a thousand dollars and more. 

Fifty or sixty years ago the inventors 
of a certain city went daffy on door 
springs. One among them made a spring 
worth a dollar and a half, which the others 
thought altogether too much, each one in 
Succession cutting down the price until 
they got to 25 cents—and no one made 
any money on door springs. A few years 
later someone invented a spring which 
sold for and was worth twelve dollars 
and they are still being made and sold 
by the thousand. 

In a recent history of the origin and 
growth of the typewriter business, men- 
tion was made of the work of Mr. Pratt, 
of Georgia. Mr. Pratt was at one time 
engaged in the attempt to raise capital for 
the manufacture of his invention in Eng- 
land, and he held the opinion that if his 
machine could not be sold for two pounds 
there or ten dollars in this country, noth- 
ing could be done with it. Mr. Pratt had 
produced a workable typewriter that did 
good work, and one that could be sold 
at the price he had fixed. What his later 
history was we do not know, but it cer- 
tainly was not a large one and the fact 
remains that the Remington $125 machine 
sold from the start, and out of the in- 
vention great industries have been built 
up. 

The automobile is another case in point. 
We all remember the little runabouts of 


the “horseless carriage” days and their 


prices of a few hundred dollars. Cer- 
tainly these machines found a market, 
but nevertheless the automobile did not 
come to its own until machines priced at 
$4000 and upward made their appear- 
ance, and these machines sold because 
they were worth the prices asked. The 
present sale is, of course, chiefly of ma- 
chines at much lower prices, but the fact 


remains that it was the high-priced ma- 
chine that made a success of the auto- 


mobile business. 








A Hazard in Manufacturing 








The ups and downs of business— 
prosperity and panic—are recognized as 
one of the hazards of manufacturing. But 
there is another hazard that is not as 
generally foreseen, especially by persons 
outside of manufacturing pursuits; never- 
theless it is one that is a constant menace 
in many lines of industry. It lies in the 
possibility that new inventions or broader 
developments may sweep away the en- 
tire demand for a product that has been 
manufactured successfully for many 
years. This hazard gives rise to the tre- 
mendous amount of development work 
that is so actively carried on by many 
large firms. 

The reality of this hazard in manu- 
facturing has been clearly shown to us 
during a visit to many of the more im- 
portant machinery-building firms of Eu- 
rope. In America the reciprocating steam 
engine is by no means a thing of the past 
In Europe we were in but two shops that 
were building reciprocating steam en- 
gines and these were of comparatively 
small size. On the other hand steam- 
turbine building was met with almost 
everywhere. 

One of the best known engines of Eng- 
land was the Willans. Today the Willans 
& Robinson plant is building steam tur- 
bines and Diesel! oil engines. 

On the Continent the Sulzer engine 
was one of the foremost and in fact it 
was the envy of many American engine 
builders because of the excellence of its 
workmanship. In the great Sulzer plant 
at Winterthur, Switzerland, only one re- 
ciprocating engine was seen and that was 
of comparatively small size and had ex- 
perimental features. 

The steam turbine has’ apparently 
driven the reciprocating steam engine from 
the European field and now active experi- 
mentation is being carried on with the 
gas turbine, as a possible further devel- 
opment which may have decided advant- 
ages over the steam turbine. 

Thus mehanical developments and in- 
ventions are a real hazard in manufactur- 
ing as well as changing economic condi- 
tions. May it not be worth while at times 
to stop and ask: Is my business of such 
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a nature that I am free from such haz- 
ards? And if not, am I taking proper 
safeguards against them ? 








Isidor Loewe 


Death of Dr. 








On the thirty-first of August Geheimrat 
Doktor Ingenieur Isidor Loewe was borne 
to his grave; with him passed away one of 
the most important and able of the large 
He is per- 
connec- 


manufacturers of Germany. 
haps best known through his 
tion with the machine-tool building firm 
of Ludwig Loewe & Co., of Berlin. 

In 1886, when about 37 years of age, 
and after the death of his brother Lud- 
wig, he undertook the sole leadership of 

company of Ludwig 
This firm was originally 
engaged in the manufacture of sewing 
machines, for which purpose a factory 
had been erected along American lines. 
Later it developed into the construction 
which it still carries 
Inthis connection 


joint-stock 
& Co. 


the 


Loewe 


of machine tools, 
on onanextensive scale. 
German industry owes him a great debt 
for his unfailing attitude in urging upon 
German manufacturers the use of preci- 
sion machinery. 

Two years after the death of his 
brother Ludwig, he took up the manufac- 
of small-caliber arms and ammuni- 
tion, the greater part of 
the capital stock of the celebrated Mauser 
Arms factory at Oberndorf. From this 
beginning developed the important Ger- 
man small-arms and ammunition factory, 
occupying an plant near the 
Loewe machine-tool plant. 

In 1898 another undertaking was 
launched in the German Niles’ Tool 
Works, devoted to the building of heavy 


ture 


having secured 


immense 


machine tools. 
In 1892, Dr. Loewe entered the elec- 
trical industry. He founded, in connec- 


tion with the Thompson-Houston Electric 
Company, the Union Electric Company 

the U. E. G. In the following year a 
company for electrical enterprises was 
established. While the company 
carried on the manufacturing end of the 
business, the U. E. G. company handled 
1903 this company 


Elek- 


Loewe 


the ftinanciering. In 
absorbed by the 
Gesellschaft. 


Loewe 


Allgemeine 
tricitats After this union, 
however, Dr continued to main- 
tain an important position in its manage- 


was 


ment. 
Among 
control Dr. Loewe was connected are the 
Koln-Rottweiler Powder Factory, the 
Metal Ware Factory, whose chief 
products are cartridge material; Bohler 
& Co., Inc., and the Iron Foundry 
formerly Keyling & Thomas. 
held some 27 directorates. 


other companies with whose 


Duren 


Bros 
Company, 
In all, he 

Geheimrat Loewe was a type of the en- 
ergetic industrial leader He 
was equipped with a keen intelligence 
and forceful spirit. He united to an un- 


German 


usual degree technical endowments with 
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business initiative. Along with his com- 
mercial interest he had a sense for all 
the important phenomena of the age. He 
was an enthusiastic promoter of aviation. 
In the next to the last voyage of the sub- 
sequently destroyed airship ‘“Deutsch- 
land” he was a passenger. 

















Dr. IsADOR LOEWE 

Along social lines he was always work- 
ing for peace and harmony, and many 
a bright young man owes much to Dr. 
Loewe for the encouragement that he re- 
ceived, always given in a judicious burt 
generous manner. 
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In 1887 G. A. Gray retired from the 
firm, and soon after Colonel R. C. Mc- 
Kinney, now president of the Niles- 
Bement-Pond Company, joined the enter- 
prise as secretary. 
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Alexander Gordon 








Colonel Alexander Gordon, chairman 
of the board of directors of the Niles- 
Bement-Pond Company, died at London, 


England, September 11, where he was 


sojourning in the search of renewed 
health. 
Colonel Gordon was a native of Bel- 


fast, Ireland, born in 1839, and when a 
young man decided to cast his fortunes 
in this country. In the early sixties, he 
with his brother Frederick, conducted a 
machine shop in lronton, Ohio, and a few 
years later, in association with G. A. 
Gray, the founder of the present G. A. 
Gray Company, enlisted sufficient capital 
to purchase a well established machine 
shop in Cincinnati, operated by John 
S. Niles. For four years his business 
prospered, when in 1871 the site on which 
it was built was required to make way 
for the Pennsylvania railroad depot. 

A large tract of land in Hamilton, Ohio, 
was secured for the establishment of a 
new and enlarged plant, which was put 
in operation in 1872, under the name of 
the Niles Tool Works Company, with 
Colonel Gordon as president. In_ this 
position the Colonel became a prominent 
figure in the machine-tool industry, and 
brought to the business of his company 
a marked growth 


Jethro Baker has been appointed gen- 
eral superintendent of-the Fales & Jenks 
Machine Company, Pawtucket, R. I. 

F Ktippersbusch, of Kiippersbusch Sohn 
Schalke, Germany, is at present in this 
country on a tour of inspection of the 
leading foundries. 

Joseph Monforts, of Engr. Michels 
Maschinenfabrik A. Monforts, is at pres- 
ent in this country looking into textile 
machinery developments. 

Hugh A. Brown has been appointed 
manager of the Chicago office of the Gar- 
wood Electric Company, with offices in 
the Old Colony building. 

Harry Z. Bixler, formerly in the em- 
ploy of Worth Bros. Company, Coates- 
ville, Penn., has been appointed chief 
engineer of the Youngstown Steel Com- 
pany, Youngstown, Ohio. 

Earle J. Banta, formerly chief engineer 
of the Cincinnati Equipment Company, 
Cincinnati, Ohio, has become connected 
with the Vulcan Steam Shovel Company, 
Toledo, Ohio., to act in a similar capacity. 

C. L. Gulick has 
president of the American and British 
Manfacturing Company, Bridgeport, 
Conn., to accept position of vice-president 
and general manager of Enos Company, 
of New York City. 

Joseph Breslove, until recently in the 
engineering department of the Westing- 
house Machine Company, East Pittsburg, 
Penn., has accepted the position of me- 
chanical engineer of the Nivison-Weis- 
kopf Company, Cincinnati, Ohio. 

Frank A. Stanley, for a number of 
years a member of our editorial staff, has 
been appointed western editor of the 
AMERICAN MACHINIST, and will be per- 
manently located in that territory, with 
headquarters in Cincinnati, Ohio. 

H. Struckmann, formerly chief en- 
gineer and general manager of the Union 
Sand and Material Company, St. Louis, 
Mo., has accepted the position of chief 
engineer and general manager of the Iola 
Portland Cement Company., Iola, Kan. 

J. C. Whiteside, recently with the Mor- 
gan Engineering Company, Alliance, 
Ohio, has become connected with the 
New York Leather Belting Company, New 
York, in the capacity of manager of pu- 
licity, and will have charge of the adver- 
tising and engineering, as well as pub- 


resigned as _ vice- 


lishing their belt engineering monthly 
“Phoenix.” 
*Items for this column are solicited 
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New Tools and Shop Appliances 














The Bradford Relieving 
Attachment 








The relieving attachment here illus- 
trated is made by the Bradford Machine 


Tool Company, Cincinnati, O., and is 
now furnished with their 14-, 16-, 18-, 
heavy pattern, 20- and 22-inch lathes 


but can be had with other sizes if ordered. 
It can be used in conjunction with their 
taper attachment and will relieve straight 
or taper work of any number of flutes 
from 2 to 24 inclusive. 

A substantial bracket is built as a 
unit with all parts self-contained, thus 
insuring the permanent alinement and 
correct coaction of the parts. This bracket 
with its parts is mounted in front on the 
headstock where it is easily accessible. 
The attachment is driven by a spur gear 
meshing with the face gear, thus avoid- 
ing abnormal! gear ratios and small driven 
pinions or a multiplicity of gear centers 
to provide for the 2 to 24 movements 
per revolution of the spindle. A single 
fixed cam is mounted on a shaft of large 
diameter and close to the shaft bearing, 
providing that rigidity which is so es- 
sential to a device of this kind. This cam 


actuates one arm of a lever through a~° 


roller on a tool-stee!l stud. The roller 
being fixed in position on the lever, re- 
ceives correct movement at all times. 
In this attachment the amount of relief 
is obtained in the following manner. The 
motion of the roller is transmitted through 
the rocking lever and connecting rod to 
the rock shaft. One end of the connect- 








ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given 
when it is real news—if it 
can appear here first—be- 
fore it is sent to other 
papers. All descriptions 
appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 























ing rod is attached to a sliding block 
capable of adjustment to and from the 
center of the rocking lever. This ad- 
justment controls the amount of motion 
to be transmitted to the rock shaft and is 
obtained by means of a screw and nurled 
knob placed within reach of the 
operator. The amount of relief is quickly 
adjusted without stopping the lathe. 


easy 




















THE BRADFORD RELIEVING ATTACHMENT 


A bracket on the carriage carries one 
end of the rock shaft and the movement 
of the rock shaft is transmitted through 
a telescopic sleeve and shaft and knuckle 
joints to a set of spur gears in the com- 
pound rest. On the side of one of these 
gears is an eccentric hub which engages 


the bronze nut in the cor.pound rest 
through which, in turn, passes the top 
Slide screw. The movement of the rock 


shaft is transmitted through the telescopic 
sleeve shaft and knuckles and eccentric 
gear and the top slide of the 
compound rest and it will be readily seen 
that a rocking movement result in 
the compound-rest top slide. A set of 
change gears and an index plate are fur- 
nished. 

The gear which meshes into the 
gear is adjustably fixed to a flange which 
is keyed to the shaft, thus providing an 
adjustment between the tool and the work 
in first setting up without disconnecting 

The carriage of the lathe has full 
traverse between centers and the 
ments of the compound rest are always 
available. The attachment need not be 
removed when doing ordinary 
simply locking the small quadrant of the 
attachment up or down respectively dis- 


screw to 


will 


face 


move- 


work, as 


engages or engages it. 

Gear guards are placed over all ex- 
posed gears and are arranged so that they 
can be readily removed when necessary. 

The tool is quickly withdrawn from the 
work by a strong spring capable of ready 
adjustment with nut and washer. 

One of the novel features of this at- 
tachment is found in the connecting 
means between the connecting rod and 
the rock shaft which facilitates the easy 
lengthwise movement of the rock shaft 
even on coarse pitch taps, etc., and heavy 


cuts. The crank is fast to an inner sleeve 
and is driven by an outer bush. The 
sleeve drives the rock shaft through a 


key, but is capable of an automatic limited 
movement lengthwise with the rock shaft 
independent of its driving connection with 
it, a spring returning it i 
original position after each cut. 
construction effectively 
tendency of sticking or binding of 
rock shaft. 


to its 
This 
any 
the 


strong 


overcomes 








A Single-action Open-back 


Power Press 








The La Salle Machine and Tool Com- 
pany, La Salle, Ill., has just put on the 
market a heavy No. 4 open-back power 
press. There has been no radical change 
in the construction, the object in 
having been to produce a plain, strong, 
durable press. The machine weighs 2300 


view 
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pounds, has a stroke of 3 inches, meas- 
ures 9 inches between uprights and has 
a 5-inch hole through the bed. 








The Henry & Wright Cabinet 
Base Drilling Machine 








The halftone shows a further develop- 
ment in the line of a ball-bearing, high- 
speed drilling machine of particular in- 
terest to the larger manufacturers where 
economy in the smallest details means a 
tremendous total on account of the ex- 
tremely large number of similar opera- 
tions that are constantly performed. As 
shown by the illustration of the No. 4 
machine, the table is not adjustable, but 
is fastened to the cabinet base in a way 
to make it rigid and immovable in ser- 
vice, but it may by removing four screws 
be taken off for redressing to renew its 
accuracy. The same large drilling heads 
used in the automobile manufacturers’ 
drilling machines, described on page 370 
are used on this type, and the combina- 




















HENRY & WRIGHT CABINET BASE DRILL- 


ING MACHINI 


tion is extremely rigid and unyielding. 
The table is ribbed on the under side like 
a standard surface plate, and it is made 
provide for redressing. 
fitted with strainers, con- 
the table to a tank inside 


heavy to 
ducts 
from 


extra 
Four oil 
vey oil 
the base. 

The drive high-speed 
steel drills up to 1 inches in diameter 
but its most efficient field of operation is 
the drilling of holes inch and under; 
the extra power being intended to drill 
the occasional larger hole which may oc- 
cur in a piece of work full of small holes. 
As will be readily seen, this arrangement 


machine will 


much increases the working range of the 


machines, as a large number of parts 
that would either have to be drilled, 
tapped, counterbored or reamed in two 
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or more machines may frequently be done 
on one of these machines without re- 
moving the part from the jig, which tends 
toward greater interchangeability, ac- 
curacy’, economy and rapidity in manu- 
facturing. 

The hole in the spindle is No. 2 Morse 
taper so that it will be necessary to re- 
duce the taper of the largest drills in 
order to make them fit the spindle. This 
is the first machine of this type pro- 
duced, but it is the intention to make it 
in other sizes. 


The machines will be furnished with 
plain tables, or with full oiling equip- 
ment, including tank, pump, piping, 


flexible tubing and faucets as ordered. 

The makers of these machines are the 
Henry & Wright Manufacturing Com- 
pany, Hartford, Conn. 








Diamond Grinding Machinery 


— - 








show 
which 


The accompanying illustrations 
some of the grinding machinery 
has been redesigned by the Diamond Ma- 
chine Company, Providence, R. I. Fig. 

















INCLOSED HEAD POLISHING 
MACHINE 


Fic. 1. 

















Fic. 2. IMPROVED DisK GRINDER 
1 shows an inclosed-head polishing ma- 
chine with the belt underneath and a 
portion of the frame broken away to 
show how the belt is shifted from the 


tight to the loose pulleys. This is instead 
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of an idler or other means of tightening 
the belt to throw it into action. The 
shifting of the belt, which is 4 inches 
wide, is controlled by the small handle 
which projects in front of the frame so 
as to be easily accessible to the operator. 

Fig. 2 shows the improved form of 
disk grinder, in which one disk has been 
replaced by a ring wheel. These grinders 
are supplied with 30-inch steel disks, with 
one disk and a 22-inch ring wheel as 
shown, or with both ring wheels if pre- 
ferred. These ring wheels are held in a 
steel-bound adjustable chuck, and are 
driven by an 8-inch belt. The tables are 
extra large, or a swinging table, as shown 
in front of the ring wheel, can be pro- 
vided as desired. 








A Drilling, Boring, Facing 
and Tapping Machine 








The Hoefer Manufacturing Company, 
Freeport, Illinois, has placed on the mar- 
ket the two-spindle machine shown in the 

















A DRILLING, BoRING, FACING AND TAPPING 
MACHINE 


halftone, especially adapted for drilling, 
boring, counterboring and tapping. 

The column is of the box type, to which 
a stationary base is attached. On the up- 
per end of the column is attached a gib 
cross rail, to which the two spindle heads 
are gibbed. The spindle head to the right 
is permanently fastened on the cross rail. 
The spindle head to the left is horizon- 
tally adjustable on the cross rail by 
means of a screw, so that centers of va- 
rious distance may be obtained. 

The spindles are driven by three-step 
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cones through steel worms and bronze 
worm gears. The worms are supplied with 
ball-bearing end thrusts and run in an oil 
bath. The feed is positive geared and can 
be automatically tripped at any prede- 
termined point. Each spindle is driven 
and fed independently of the other. 

The feed gears have four independent 
changes. The spindles have also a hand 
feed and a quick return lever. The feed 
changes are obtained by a lever in con- 
venient reach and which swings against 
an index plate, giving the desired feeds in 
thousandths. 

For tapping, the necessary gearings will 
be supplied for the lead required for the 
tap, so that there is no stripping of the 
threads. 


This machine requires 30x45 inches 
floor space. A countershaft is furnished 
with it. 








Robey-Smith Automatic Bevel 
Gear Planer 








In the Robey-Smith automatic bevel- 
gear planer the advantage claimed is that 
there are no cams or formers used, the 
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Feeding is accomplished by automat- 
ically swinging the spindle carrying the 
gear blank, in a horizontal plane, the cen- 
ter of this rotary motion being directly 
under the apex of the blank to be cut. 
As this motion progresses, the angularity 

















Fic. 2. EXAMPLE OF BEVEL GEAR FORGED 
ON LONG SHAFT, CUT IN GEAR 
PLANER 


of the shaper-arm travel is automatically 
changed, to suit the tooth outline. Stops 
are provided to determine the proper 
depth of tooth. Indexes are provided at 
all points where adjustment is to be 
made, so that little skill is demanded of 
the workman. 

Twenty-one dividing plates afte 
plied for all numbers up to 50, also for 
24 other important numbers up to and in- 
cluding 120. These plates are made with 
two separate sets of notches, one set for 


sup- 








PROC 6 ype 











Fic. 1. 


shaping of the teeth being secured and 
controlled by the adjustment of four in- 
dexed quadrants. 

The bevel-gear blank to be cut is 
mounted upon the spindle, as shown in 
the illustration, Fig. 1, and the two shap- 
er arms, whose angularity is controlled 
by the indexed quadrants, travel back and 
forth to shape the teeth. Cutting occurs 
on both tooth faces at the same time. 
Between each two strokes of the cutting 
tools the gear blank is automatically ro- 
tated one tooth, thus avoiding local heat- 
ing and consequent distortion of the 
metal. 


ROBEY-SMITH AUTOMATIC BEVEL-GEAR PLANER 


rotating the plate, and the other set for 
ljividing only. 

Spindle is of large diameter 
hole entirely through the center 
ception of mandrels, or specially 
bosses or shafts, found in motor-car 
work, one of which is illustrated in Fig. 
2. An outer support is also provided for 
carrying the end of the mandrel for ex- 
tra stiffness. 

With machines numerous gages are 
furnished for setting the tools and blanks 
in position Eight pairs of high-speed 
cutting tools are also furnished. If de- 
sired, one pair of tool boxes, holders and 


with a 
for re- 


long 
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tools may be supplied as extras for cut- 
ting internal gears. 

This machine is sold by Schuchardt & 
Schiitte, corner West and Cedar streets, 
New York City. 








Handy Diestock 








This tool is of compact construction 
and is manufactured in the lightest form 
practicable. 

It is self-contained, requiring no bush- 

















HANDY DIESTOCK 


ings, wrenches, etc., and has no leader 


screw. It is so designed as to avoid all 
slippage while cutting, and is made in 
four sizes, for pipe ranging from ‘4 to 
2 inches, threading both right and left 
hand. 


These tools are manufactured by the 
Handy Manufacturing Company, 71 W. 


Broadway, New York City. 








Electric Motor Drive for the 
Seneca Falls Speed Lathe 








The 
drive as applied to their speed lathes by 
the Falls Manufacturing Com- 


halftone shows the electric motor 


Seneca 




















ELectric Motor Drive FOR THE SENECA 
FALLS SPEED LATHE 
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pany, 687 Water street, Seneca Falls, 
N. Y. 

The upright countershaft frame _ is 


hinged on a bracket attached to the leg. 
The cone belt is tightened by turning the 
hand crank on the bracket. The belt from 
the motor is tightened by the hand nut 
and both belts can be kept at the proper 


tension until worn out without shorten- 
ing. The bearings of the countershaft 
have oil rings the same as the head- 


spindle bearings of the lathe. 
The advantage of this type of drive is 
that any constant-speed motor or 
horsepower may be used, but a vari- 
able-speed motor may be used if desired 
and will be found desirable on some 
classes of work. 


Bell Steam 
Hammer 








The or Air 








The halftone shows a Bell steam or 
air hammer built by the Buffalo Foundry 
and Machine Company, Buffalo, N. Y. 

The valve gears of the two larger sizes 
of these hammers have recently been re- 
designed, the oscillating valve formerly 
used having been replaced by a balanced 
piston valve. 

rhe made have not involved 
the changing of the pattern or general 
appearance of the hammers. These ham- 
mers are made in four sizes, the weights 
falling parts being respectively 


changes 


of the 

















OPEN FRAME STEAM OR AIR 
HAMMER 


250, 450, 700 and 1500 pounds, with cyl- 
inders 6, 8, 10 and 12 inches diameter. 

[hese hammers can be operated with 
air under pressure in which case there is 
no loss from condensation as with steam. 
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An Adjustable Boring Tool 
Holder 








The line cut shows an adjustable bor- 
ing tool holder which is being put on the 
market by the Grant Manufacturing and 
Machine Company, Bridgeport, Conn. 

















ADJUSTABLE BORING TOOL HOLDER 


The tool is intended principally for work 
on the miller, the taper shank fitting the 
milling spindle. 

Adjustment of the tool to or from the 
center is obtained ty the graduated ad- 
justing screw which reads to thousandths. 








A Motor Driven Blueprint 
Paper Cutting and Trim- 


ming ‘Table 








The accompanying illustration shows a 
motor-driven cutting and trimming table, 
arranged with a light-proof box for blue- 

















A Motor DRIVEN BLUEPRINT PAPER CUT- 
TING AND TRIMMING TABLE 


print paper. This trimming table will be 
found convenient by makers of blueprints, 
and it can also be used to advantage for 
cutting tracing paper or cloth, detail 
paper, etc. 

This table is provided with a parallel 
clamp, operated with a foot treadle which 
holds the paper, tracing cloth or print se- 
curely while the revolving cutting knife js 
used. This device will trim a very narrow 
strip from the paper or print. 

The revolving cutting knife is 
driven, and is rotated positively by me- 
chanical means not depending upon fric- 
tion against blade or paper, and therefore, 
will cut the thinnest paper perfectly. Will 
also cut five to ten sheets et once. 

The table is constructed of hardwood 
with metal trimmings, arranged to be eas- 
ily knocked down for shipment. Electric 
equipment is complete and arranged so it 
any incandescent 


motor 


can be connected to 


light socket. 
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The top of the table is scored in inches, 
and is provided with figures along the 
front edge, so that any size sheet can be 
instantly cut. A sizing diagram can also 
be provided for the top of the table, which 
gives at a glance the size of any tracing 
or print and the square foot measure- 
ment, no calculation being necessary. 

These tables are also furnished with a 
basket on the end, instead of a light-proof 
box, especially designed for cutting prints 
after they have been run in an automatic 
continuous printing, washing and drying 
equipment. The tables as regularly fur- 
nished are 4 feet wide by 6 feet long, but 
any width table up to 8 feet wide can be 
supplied. This table is also furnished in 
widths up to 42 inches wide, arranged for 
operating the cutting knife by hand, in- 
stead of with mtoor. The cutting machin- 
ery is all self contained, and can be fur- 
nished separately if desired, so it can be 
bolted on any table of appropriate width, 
and the cutting device can be used with 
or without the parallel clamp as desired. 

It is made by the C. F. Pease Company, 
167 Adams street, Chicago, III. 








A Heavy Arbor Press 








The halftone shows a new heavy arbor 
press recently put on the market by the 
Cleveland Machine Specialty Company, 
Cleveland, O. 

The frame is of box construction with 
a base 5'% inches high and heavily ribbed 
to the full depth of the frame. The lever 
is counterweighted and when released, 

















A HEAVY ARBOR PRESS 


the vertical position at which 
point the pawl is automatically raised 
from the ratchet wheel so that the ram 
can be quickly adjusted to or from the 
work by means of the handwheel. 


rises to 
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The machine will take work 20 inches 
in diameter by 15 inches high, will press 
a 3-inch arbor and exert a pressure of 
six tons. The machine weighs 430 
pounds net and is designed to withstand 
the abuse to which these machines are so 
often subjected. 








Gear Testing Machine 








The accompanying photograph shows 
the new Farwell gear-testing machine, a 
recent product of the Adams Company, 
Dubuque, Iowa. 

The machine is designed for testing 
spur gears in sizes up to 30 inches be- 

















GEAR TESTING MACHINE 


tween centers, and shows any inaccuracy 
in diameter or depth of teeth as well as 
detecting skew teeth or gears cutting ec- 
centric with bore. The clearance and the 
running of a pair of gears on correct cen- 
ter distances are also shown. 

The sliding head is moved and set by 
means of a screw. A ratchet relief in 
the crank handle is provided as a safety 
device to prevent injury to parts by care- 
less jamming of the gage or gears. 

The screw controlling the sliding head 
is accurately cut, to minimize any error 
from expansion or contraction of which 
a 12-inch micrometer gage is furnished 
which may be used to check up the set- 
ting of the micrometer disk on the end 
of the screw. Any error either way from 
this 12-inch setting would probably not 
amount to one-quarter thousandth, 
(0.00025). 

In checking the adjustment with the 12- 
inch micrometer gage, the screw on the 
micrometer or gage is used, setting the 
gage 11 inches when '4-inch arbors are 
used, or 11 inches when t-inch arbors are 
used. 

The rail is graduated in a scale reading 
inches and tenths. The micrometer disk 
is graduated to read thousandths .and a 
block on the head is graduated to read 
quarter thousandths. A gib adjusted by a 
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thumb screw prevents possible lost mo- 
tion in the sliding head upon the rail. 

The collar supporting the screw in the 
stationary head is a series of collars with 
angular sides and runs as does the Acme 
thread screw in split babbitt nuts. The 
lower thumb nut in the head enables the 
nuts on screw and collars to be kept as 
tight and free from lust motion as con- 
sistent with free working of the screw. 

Arbors are inserted in the vertical holes 
for testing center distances. A practical 
test for noise may be made by placing the 
arbors in horizontal position and arrang- 
ing to drive by belt while center dis- 
tance is adjusted to the. point where the 
gcars run best. 

A shelf running the entire length of the 
bed is used to hold gages, arbors, bush- 
ings, etc., when machine is in use and a 
cabinet in the column provides room for 
storing these parts. 








A Combination Forge and 
Furnace 








The halftone shows a new combination 
forge and furnace which is being put 


_—_Y, 

















COMBINATION FORGE AND FURNACI 


on the market by C. U. Scott, Daven- 
port, Ia. In this furnace the work does 
not come in direct contact with the 
blast, for this reason heating is accom- 
plished with the formation of consider- 
ably less scale than in furnaces where 
the blast strikes the work. The heating 
space is 4 inches wide by 9 inches deep. 
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The Miller Nurling ‘Tool 








The halftone shows a nurling tool with 
a rotatable head carrying six nurls. By 
means of the thumb nut the nurls can 
be locked in position so that they can be 
used either singly or in pairs. The nurls 
are tool steel, machine cut, the holder and 
turret are machine steel, pack hardened. 

















MILLER NURLING Too! 


It is made by the Miller Tool Company, 
New Britain, Conn. 








Rochester Automatic Gear 
Tooth Rounding Ma- 
chine 








The machine shown in the accompany- 
ing halftone is a recent product of the 
Ingle Machine Company, Rochester, N. 
Y., built especially for chamfering the 
ends of teeth on all types of gears, in- 
cluding internal gears. 

The machine is driven from a counter- 
shaft by two belts, one to the cutter 
spindle and the other to the cone pulley 

















AUTOMATIC GEAR TOOTH ROUNDING 
MACHINI 


for feeds. A wide range of feeds and 
speeds is provided. 

Three different methods can be fol- 
lowed in indexing the gear to be cut: 
First, the indexing can be _ done 
by duplicate gear meshing into feed-drive 
gear; second, it can be used to do its 
own indexing if meshed directly with 
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feed-drive gear; third, any gear meshed 
the feed-drive gear will index all 
gears with the same number of teeth 
regardless of pitch. 

Rounding of teeth is accomplished by 
a rotary motion applied to gear being 
cut, combined with reciprocating motion 
of the slide in which cutter spindle is 
mounted. The reciprocating motion is 
obtained by a cam operating a lever con- 
cutter slide. The cam 
index to locate 


with 


nected with the 
lever is provided with 
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position of the fulcrum stud for the 
different pitches of gears to be rounded. 

The feed-drive gear is driven by a 
three-step cone pulley through worm and 
worm gearing; the three feeds provided 
allow for variations in material and pitch 
of gears to be finished; 10, 14 or 20 
teeth can be indexed and cut per minute. 
A brake is provided and applied to the 
work spindle to take care of any pos- 
sibility of back pressure of cutter. 

Cutter spindle is driven by three-step 
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cone pulley and speeds of 500, 700 and 
1000 revolutions per minute are provided. 
The spindle is made of steel, hardened 
and ground. It is journaled in phosphor- 
bronze bearings provided with ring oilers. 

Cutter head can be swiveled to right 
or left as desired, according to which side 
of gear is cut. The head is adjustable 
in and out by means of screw, and can 
be firmly clamped in cutting position. 
Cutters either single or double end can 
be used. 








Milling Side Teeth in Cutter Blanks 


It is not often that a toolmaker is 
called upon to make a milling cutter un- 
less it should be one of special size or 
tvpe, these tools either being bought, or 
made in quantities by semi-skilled help 
under a “squad boss.” 

However, there are times when a tool- 
maker is called upon to make a milling 
cutter, and it is then that some knowledge 
comes in handy. 

It happened that one day the man who 
had charge of the milling job was sick 
and did not turn up, so it fell to my lot 


to act in his stead until he returned. 
One of the many jobs he handled was 
milling the teeth in cutter blanks.. As all 


toolmakers know, in order to mill the side 
teeth in straddle mills the blank is mount- 
ed on an index head and the head has to 
be offset a little in order to cut the 


By Harold Lamb 








How to set the dividing 
head at the proper angle jor 
milling side teeth in cutters. 

A jormula with which a 
table can be worked up to 


suit various sizes. 




















avail. In view of this I think my figures 
may be interesting to others. 

In the accompanying sketches, Fig. | 
shows how the index head is offset. 


The angle at which the head is set varies 
with the number of teeth to be cut in the 
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SETTING DIVIDING HEAD FOR 


$ THE 
of the tooth parallel. I knew that 
somewhere around the foreman had a 
table, showing what angle to set the head 
cutters, but I 


“land” 


for different sizes of 
could not locate it anywhere, so had to 
help the man on the job to set hismachine 
by cut-and-trv methods. 

After work, while thinking the matter 
over, I sat down and figured out a 
formula with which a table can be worked 
up to suit the sizes in use or for the man 
occasional cutter. When 


who makes an 


the other man returned I compared my 
notes with his table and they tallied. 

I looked 
handbooks 


for help among the various 


which I have, but without 


MILLING SIDI 


+ 


Fic. 2 
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TEETH IN CUTTERS 

blank and with the angle of cutter used. 
Fig. 2 will show how this comes about. 
H is the angle through which the head 


must be offset. 
/ 
Sin. H =-. 
} 
t= \ .% 
r=v7ecos. B. 
Therefore 
x er 
Sen. H = ‘ 
hs 
but 
i 
== son. B 


So 
sin. Bo cot. C 
cos. RB 
C is angle of cutter used. 
B is angle of tooth on blank = 


Sea. H = = tan. B . cot. C. 


360 


number oj teeth’ 








A Visit to the Yale & Towne 
Plant 








On Friday, September 16, the Yale & 


Towne Manufacturing Company enter- 
tained a number of _ representatives 
of the’ firms’ handling its’ chain 
hoists and of the press, at_ its 


factory in Stamford, Conn. The after- 
noon spent in visiting the various 
departments of the plant, the main object 
being the demonstration of the good qual- 
ities of the Y & T hoist, as to the mater- 
ials from which it is made, its design, the 
workmanship and the results obtained by 


was 


its use. 

The extent to which both the lock and 
the hoist business has grown could not 
but astonish all who were not closely con- 
nected with the plant, and the length 
of time which many of the men have been 
with the company was also surprising. 
The guests were well taken care of by 
Messrs. Allen, Hodgins, Spaulding, Regan, 
and others, and all secured a better un- 
derstanding of the Y & T products than 
could be had in any other way. 








New England Metal Trades 








The Rhode Island branch of the Na- 
tional Metal Trades Association held their 
annual outing at the Warwick Club. on 
Narragansett Bay, September 21, 1910. 
Members and guests came from Boston. 
Worcester and New Haven, and all en- 
joyed not only the shore dinner but the 
games which followed. President E. A. 
Beaman, of the Rhode Island branch, 
welcomed the guests. 

The general good feeling which pre- 
vails among the metal-working industries 
can be largely attributed to the personal 
contact due to meetings of this kind. 
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Filing the American Machinist 
By A. K. Brown 








Many readers of the AMERICAN Ma- 
CHINIST fai] to get all the good out of 
their copies because they have no system 
of filing them for future reference, and 
when they are once put aside, they are 
never touched again, because of the 
trouble in finding the particular article 
one would like to review. 

Many (myself included) find it too 
much trouble to keep a card index of the 
subjects. I have a large section of a 
catalog filing case in my office reserved 
for them and before putting them away, 


I mark the date and the names 
of two or three of the’ subjects 


which may be of future use, on 
the lower edge, so that when a 
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copy lies face up the writing faces you. 
This makes it very easy to find what you 
want and takes very little time. You 
will find mine marked as-follows: 


Premium plan “Lodge” 6/2/10 Gun barrels. 


Tool stock room 5/6/10 Sub press 
Flying machines 5/19/10 Milling four 


throw cranks. 


Another thing I would like to mention 
is that I invariably look carefully through 
the illustrated advertisements before go- 
ing over the reading matter and can 
truthfully say it is time profitably spent. 








Scholarships for Deserving 
Apprentices 








Our recent suggestion regarding the 
awarding of scholarships to apprentices 
and other deserving young employees, 
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has been anticipated by the Pennsylvania 
railroad. 

They have recently announced the 
awarding of such scholarships to two 
young men, sons of employees, to enable 
them to pursue a college course. The 
examinations are competitive and the 
scholarship carries an allowance of S600 
per year. The two just awarded make 
a total of eight scholarships of this kind 
which are now in force, which seems to 
indicate that the plan fulfils its mutual 
purpose of helping boys and promoting 
good will toward the company. 


There can be little doubt that a system 
of this kind will do much to insure har- 
monious relations between the company 
and its employees, or that it will bring 
its reward by securing trained men who 
have every reason to be loyal to the best 
interests of the railroad. 











Increasing Shop Capacities 














METAL WorKING 








NEW ENGLAND 


Fire destroyed the foundry of Gray & Sons, 


at Poultney, Vt 


Phe Gurney lleater Company Boston 
Mass manufacturing heaters and radiators 
whose product is now being made outside, Is 
arranging to erect a plant at South Framing 


ham, Mass 
The Dual Tired Wheel Company, Westerly, 


Rk. |. has been incorporated to manutacture 
automobile and = othe vehicle wheels Cap 
ital, S1o0,000 Incorporators, H | Still 
man. S. E. Davis, Wester!ty: Frank Hill, Geo 
Bb. Carpenter. Ashaway, et 

Roche, Demar & Co.. Springfield, Mass., has 
taken over the uisiness of the J. S. Spencer 
Machine Company and 8. I rallman & Sons 
Machine Company of 21-25 Taylor street, 
Which concerns did a general repair business 


and manufactured dies, models and experi- 


mental machinery. 
MIDDLE STATES 


The Brooklyn (Mich.) Cement Machinery 
Company is building a new plant. 

The Marshall (Micb.) Furnace Company is 
preparing plans for a new factory. 

lartlett, Hayward & Co., Baltimore, Md., 
will erect a two-story machine shop 

The Victor Electric Company, Chicago, IIL, 
will erect another four-story building 

The Hancock (Mich.) Lubricator Company 
is considering the erection of a new factory. 

Fire destroyed machinery in the engine 
house of the Erie railroad, at Salamanca, 
N. ¥ 

The Ewer Tool and Wrench Manufacturing 
Company, Howell. Mich., is erecting a new 
factory 

The American Sheet and Tin Plate Com 
pany will erect a new shop building at Ken 
sington, Penn. 

The Pittsburg (Penn.) Motor Car Company 
is looking for a suitable location on which 
to erect a plant. 


The General Electric Company, ‘Toledo, 
Ohio. is erecting a new four-story building 


to cost $125,000, 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 
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The Standard Company (hicago Ill 
manufacturing ornamental iron, will erect a 
three-story factory 

rhe Vulean Gear Works, of Detroit, Mich., 
will move t Ponting Mich., where a new 
plant is cing erected 

The Globe Machine and Stamping Com 
pany, Cleveland, Ohio, will erect a new plant 
on West Seventv-sixth street 

rhe repair shop of the Duluth, South Shore 
and Atlanti Railroad, at Marquette, Mich 
was destroved * re Loss S50 000 

The Delaware & Hudson Railroad is t 
uild a new roundhouse and repair shops at 
Carbondale, Venn at a cost of SS50.000 


The Consolidated Gas, Electric Light) and 
Power Compan Baltimore Ma will erect 


a garage on Monument and Graves streets 


The ¢. R. LL. & FP. Ratlroad has awarded 


contract to the onstruction of a round 
house at Burr Oak. Chicago, to cost S2Z0,000 
The Calorific Heater and Manufacturing 
Company, of Allentown, Penn., is looking for 
a suitable site n which to loeate a plant 
The Anderson (Ind Knife and Bar Com 


pany. whose factory recently burned, is con- 
sidering rebuilding same at some other lo- 
eation 

The West Allis tron Works Company, West 
Allis. Wis., organized a short time ago, will 
shortly award contracts for the construction 
of a foundry. 





Ihe Oliver Chilled "low Works South 
Bend, Ind., is now receiving bids on further 
additions to its plant, including a new chilled 
grind building 

The Ontario & Western Railroad has com 
menced work on a new roundhouse and other 
improvements at Mayfield, Denn on Which 
SLM wi ” spent 

The A. I Russ Company, Cleveland, © 

ny rass specialties, wi erect a 
ne nt t nsis iildings 
i d i and powe ‘ 

l ‘'y Mot ‘ pany Ka n. Ohio 

has been inco ited to ! ture motors 
essori Capital, SPS. In 
Fr. R. Cyriack l R. Christman 

et 

rhe I hmian Canal Commi ! Washing 
ton Ir. ¢ Wi recelve ial lt oan 
Ohetole 14 ! motor-driver nuine lathe, 

ily ‘ iting machin is yu (i ir No 
in 

Tracy Laundry Machinery Company rroy 
nN. ¥ has been Incorporated to manufacture 
ind nachinery Capita Slo oe In 

rporators, Wim. H rracy l \ Devave, 
lohn ‘I Norton 

Ihe I S. Coupling Compatr Columbus 
Ohi has een organized wit SIV MM) to 
manufacture pipe, pipe couplings, ets Inecor 
porators, W. V. Strickler, Horas Willoughby 
I. I. Davis, ete 

The Walrath-Maxim Gas Engine Company 
lersey City so has been Incorporated t 
manutacture gas enyvines Capital STOO oe 
Incorporators, Hl. O. Coughlan. L. H. Guen 
hie A. Hi. Jarvis 

rhe ltavtor (Ohio) Klectromohbile Com 
pany has een orporated \ William 
fium, John L. Baker, HI. G. Brentingler, ete 
Plant for the manufacture of electric automo 
iles will he equipped 

he Browning Manufacturing Company 


Mansfield, Ohio, has incorporated to manu 
facture cranes shovels etc 
Ooo Incorporators, L. C. Pelott, A. S. Meyer 


Geo. F. Stalley Ir., ete 


Capital, S200 


The Vermillion Novelty Company, Ver 
million, Ohio, has been Incorporated to man 
ufacture iron and wooden novelties Capital 
Incorporators, F. J. Stach, I R. 
Clawson, FE. J. Bryant, ete. 


S10.000 





“am a 














610 
The Sowers Manufacturing Company, 1500 
Niagara street, Buffalo, N. Y., is now erect 


ing a three-story building for the manufac 
of its oxygen generators and welding 

ip itus, Vacuum pans, etc 
. a Slusser, of Columbus Grove, Ohio, 
and John I fhomas, Delphos, Ohio, will 





erect a modern garage and repair shop on 
South Main street Marion, Ohio, and will 
pe ‘ is the Cadillac Company 
the United States Indestructible Gasket 
( ins ”) Church street New York, is 
ing new plant in Brooklyn for the 
I reture iskets washers pumps, 
valve tampings, metal specialties 
Warren Mot Sales Company, Toledo, Ohio, 
ha een rporated to do a general sales 
wen nd automobile re susiness Cap 
S40.000 It rporators, S. DP. Holmes, 
( I Davis, John McKenna, et 
l United States Metal Desk Company 
I L me = i een ink porated to manu 
e metal rniture Capital, 810.000. In 
porat s, J. Ellsw h St kK. J. Warne 
. N. Ss. M. Barney Auburt 
The Rainbow Falls Horse Nail Company 
Chesterfield, N. ¥ has been incorporated to 
manufacture horse-shoe nails Capital, S30 
(ww In ’ i rs kK J severance = M 
I Keesville, N.Y G. S. Leavenworth 
Prov 
The Morrison Anutoma Flying Machine 
( LES Cincinnat Chis has been in 
porated to manufacture flying machines and 
s Capita S10,.000 Incorporators 


S. S. Morrison, S. ©} Nee Buck 


dham \W l. 


The Mae Auto Company, Brooklyn, N. ¥ 


} wen incorporated t anutacture t 
‘ Capital, $10,000 Incorporators 
\. MeShan > Madison street, New York: 
| MeCauley 70 Johnston street Brook 
N Y 
The Asl Mar icturing Company, Whit 
| VN. Yy has en it ited to man 
‘ Dp ind a essories (ap 
7 Silo In | i s., Robert W Ash 
a nee S. A Alfred S. Stre aM 
cy et 
lhe i'n n Machir hy mment (ol 
t Roche ~~ © neor ated t 
ne ! es et 
("a7 ecooon It ( I. Mave 
I ( I y It I IN smitt 





the 1 Rivet and Machine ( 
Ker Obie en it ' ted Y 
vashe ts and ge! 
me ( 1 cn It 
ead ~ } ( \ \V 1 
. | ‘ \\ i 
\ I’ ( im N 
\ 1 i 
( i S10) ’ 
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WEST OF THE MISSISSIPPI 


at Ana- 
Angell, Angeles, 


Machine Works, Ard- 
foundry con- 


A machine to be erected 


yw Redit & 


shop is 


Los 


heim, Cal., of 


The 


more, OK 


Jones-Evérett 
establish a 


a., will in 


nection with machine shop 


rhe 


ment Company, at 


the 


Coachella, ¢ 


Valley 
was totally 


blacksmith shop of Develop- 


‘al., 


destroyed by fire It will be rebuilt 

City Councilman J. G. Park, of Murray, 
Utah, is interested in the proposed establish 
ment of a tin-can factory at that place 

A machine shop 40x117 feet will be erected 


at Los Angeles, Cal., by the Kellar Thomason 
Manufacturing Company, of Covina, Cal 
rhe Sumner Iron Works, of Everett, Wash., 
is erecting a new plant in Burnaby, B. C., to 
consist of foundry, boiler shop and_ three 


erecting shops 


The Iron Mountain Railroad will build a 
new roundhouse at Baring Cross, Ark., to cost 
ver S100,000 It will have a machine shop 
to be equipped with machinery worth about 


S35 000 


erected in San 


A commercial garage will be 


Bernardino, Cal., vy Messrs. Rouse, Stewart 
& Garner, of Los Angeles Modern equip 

ent will be installed to handle repair work. 
Cost will be S6ooo 

Che Griffin Wheel Company, Tacoma, Wash., 
has taken out a permit for the erection in 
additional building The wheel foundry will 
be doubled, new core roo vdded and equip 
ment installed for the manufacture of sev- 
eral kinds of car castings. 

Machine, foundry and pattern-shop equip 
ment will juired in the manual-training 
building of the new high school at Clare 
mont, Ca Bids will be asked on the build 
ings in Octob the school is expected to be 
completed by the fall of 1911 


CANADA 


Che Cockshutt Plow Company will locate a 
ig ranch at Saskatoon, Saskatchewan 
Che Sumner Iron Works has secured a site 
for a large new plant at Burnaby, B. ¢ 
( e Brotl S I'reston, OM will more 
than d le 1 stove in u ing works 
The Robertson le Foundry Company is 
ling a new mnt at Robertsonville, Que 
rhe Hawthorne Silver and [ron Company 
“ ite irge plants n Kingston, Ont 


Automobile 


awarded 


and 


I s stated t h new machinery wil 
¢ ired n he 1 vy S100.000 addition to 
‘ plant of the Canada Cvel ind Moto 
( in i Wes | nts Ont 
I Ironclad ¢ mn Canada, a brancl 
ad Man vet Ing ¢ mpans 
bro I s. 2 \ erect a plant n Port 
\ +} mar for er eled kit 
R ‘ 1 rh 
ntineg t! a ‘ ware 
! vy will ln ‘ | 








GENERAL MANUFACTURING 








NEW ENGLAND 


he - len Rn. | is asked 
ds 
t Roval M s, Riverp it, R. I s add 
ng to its boiler equipment 
fhe Holmes Company, Re nston, Me is 


in the market for blowing 


machinery. 


cost 


The 


stall 


The 


ville, 


Ril 


Mass., 
The 


Barri 


The Quissett 
power 


Mass. 


The 


purchase 


possil 


The 


a factory 
machinery 


The 


Mass., 
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Troy Mill, Fall will in 


a 1600-horsepower 


River, Mass., 
engine. 

Dye and Mont- 

building 


rhomas 
Conn., is 


Bleachery, 


an addition. 


Whitman, 
apparatus, 


& Hateh, Church 


require 


ey street, 


steam-heating 


Rhode Island Lace 


= 5 


Company, West 


ngton, will enlarge its plant. 


Mill 
its 


install a 3500-horse 
plant at New Bedford 


will 
engine in 


» Lybeck R. I.. will 


hand if 


Bristol, 
batteries, 


Company, 
storage second 


le, 


» Connecticut Mills Company has leased 


Danielson, Conn., and will 
for 


at install 


weaving 


. > 
> 


Smith 


manufacturing 


Company, Westfield, 


radiators, boilers, et« 


will erect an addition to its foundry. 

The American ‘Textile Specialty Machin 
ery Company, Providence R l., is planning 
to equip its plant with electric motors. 

The plant of the Aquidneck Soap Manu 
facturing Company, Newport, R. IL. was de 
stroved by fire. Loss, $30,000. Will be re 
built 

kK. D. Jones & Sons Company, Pittsfield 


Mass., 


New 
be ree 
The 


instal 


engine and a 


steam 


The 
a nev 


The 


build 


rhe 
build 


The 


Is ere 


The 
building a 


rhe 


will erect a large woodworking shop 
boilers, engine and generator set will 
juired, 
* Chariton Mills, Fall River. Mass., will 


la 1500-horsepower reciprocating steam 
So0-horsepower low-pressure 


turbine. 


MIDDLE STATES 


of Guthrie, 


¥ pumping 


» city Iowa, voted to build 


station. 


Texas Company, Bayonne, N. J., is to 
a new power plant 
* Celluloid Company, Newark, N. J.. will 


an addition to its plant. 


N. Rasse 
cting a 


Il Sons Company, Toledo, Ohi: 


new power house, 


Newark (N. Y.) Wagon 


two-story 


Company is 


new factory. 


Combination Fountain Company, De 


ecatur, Ill, is erecting new buildings. 
The Oliver Chilled Plow Works, South 
Bend, Ind., will erect a new paint shop 
Fire destroyed the box factory of Thomp 


son « 


rhe 
said, 


house 


Newal 


The 
out a 


rhe 





Sons, at Ilurlock, Md. Loss, S25.000 
American Locomotive Company, it is 
has plans for a new powel 
at Penn. 

Scott & Bowne Company, Bloomfield 
will erect a new boiler and engine 


(Wis.) Woodenware Con 


the re 


moval of its 


Iron and Ore Company, 





N. Y is in the market for a la 
les Oppel’s Sons will erect a powe 
and factory at 3264-368 Jelliff avenue 
a 

itv council, Baltimore, Md., has taken 


permit for a new pumping station to 


S148 S00 


Wheeler-Clough ¢ 111 


ompany, Chicago 
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manufacturing varnishes, will erect a new 


$100,000 factory. 


The Elizabethtown Smelting Company, New- 


ark, N. J., will erect a new building at 503- 
505 Mulberry street. 

The Recreo Chemical Company will erect 
a new factory at Lafayette and Washington 


streets, Utiea, N. , # 


The Central Refining Company, Lawrence- 
ville, Ill., contemplates adding more equip- 
ment to its pumping station 

Fire destroyed the plant of the Furnas Of 


fice and Bank Furniture Company, Indianap 
olis, Ind. Loss, about $50,000, 

The Lignum Chemical Company has had 
plans prepared for a new plant to be erected 
on the Whitbesk site, Marinette, Wis 

The Simms Magneto Company, of New 
York, has purchased site at East Orange, 
N. J., on which a plant will be erected 

The Indian Refining Company, Lawrence 
ville, Ill, contemplates improvements which 
will involve an expenditure of over $1,000,000, 

The Mutton Hollow Fire Brick Company, 
Woodbridge, N. J.. will increase the capacity 
of its power plant. Will install new engine, 
ete 

rhe Lawrenceville (1ll.) Light and Water 
Company will soon add another filtering tank 
and expects to enlarge its entire plant next 
spring. 

Fire destroyed the box factory of Becker 
Brothers & Son, at Frederick and Lexington 
streets, Baltimore, Md., causing a loss of 
$50,000 Plant will be rebuilt. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, 1). C., will open 
bids October 4, for twist drills (schedule 
~O14),. iron screws (schedule 20917), brass 
pipe fittings, copper tubing, drawn copper 
tubing, brass unions (schedule 2018) 

Sealed proposals will be received until 11 


Oct 
Federal 


Oe 


1%), at 
building, ¢ 


a.m., ober 
office, 


nishing 


the chief quartermaster’s 
Ill, 
wkers 


Col. 


for fur- 
Full 


rhomas 


hicago 
metal wall ik in 
be had of Lieut 


quartermaster 


formation can 


Cruse, chief 


The Isthmian Canal Commission, Washing 
ton, I. C., will receive bids up to 10:30 a.m., 
October 17, for hose, packing, torpedoes, dia 
phragm pumps, valves, cocks, grease and oil 
cups, lubricators, scales, clamps, flue clean 
rs crews steel letters, et as per Cil 

lar Ne HOT 

The Duplex Piano Stool Company, Chicago, 
1] has been incorporated with $25,000) to 


manufacture piano stools. Incorporators, 





John Hegerhoist, Josef Holy, Albert Hloering. 

The Isthmian Canal Commission, Washing 
ton, I. C., will receive bids until 10:50 a.m., 
October 14 for condenser, snatch block, 
punches and dies, valve-reseating machine, 
rivet sets, electric jaws, water gages, et« as 
per Circular 606, 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, I). ¢ will open 
bids October 4, for 12 chain hoists (schedule 
2914), 183.500 pounds round drawn rod brass 
"" 100) pounds naval round bronze (schedule 
VOUS), SZ pounds naval rod bronze DO 306 
pounds cold drawn steel 16,000 pounds 
forged steel, 48,000 pounds machine steel, 


steel 


fol Too 


L138) 


oil-hardened 
lead, 


pounds (schedule 


Vo) pounds sheet 1000 pounds 


long-grain spelter solder (schedule 2917). 
i600 pounds mild-steel plates (schedule 
2918). 
SOUTHERN STATES 

The Danville (Va.) Knitting Mills will 
build a $10,000 addition 

The Big Sandy Milling Company, Louisa, 
Ky., will install an ice plant 

The Paducah (Ky.) Brewery Company will 


double the capacity of its ice plant 


AMERICAN MACHINIST 


cold 


S1oO0 000 
Ala. 


build a 
Birmingham, 


Armour & ( 
plant at 


will 


storage 








The city of Ilaleyville, Ala., contemplates 
installing waterworks for fire protection. 

The South Atlantic Packing Company, Sa- 
vannah, Ga., will erect a cold-storage and 
abattoir. 

The oar factory of Brown & Herlihy, at 
Denham Springs, "a., was destroyed by fire. 
Loss, about S75.000 

The city of Jellico, Tenn., voted to issue 
bonds for S$00.000 for the construction of 
waterworks system, etc 

The Kissimmee (Fla.) Ice and Cold Stor- 
age Company recently organized, will erect 
a plant R. O. Meek is secretary 

The Atlantic Ice and Coal Company, of 
Athens, Ga., contemplates establishment of a 
cold-storage plant in Elberton, Ga 

The Ferriday (La.) Hoop and Cooperage 
Company has awarded contract for the con 
struction of a factory for making hoops 

WEST OF THE MISSISSIPPI 

The Galveston (Tex.) trewing Company 
will erect a modern ice plant 

Fire destroyed the refrigerating plant of 
the Valley market, at Coachella, Cal 

The Economic Gas Company, Los Angeles, 
Cal., is building an addition to its plant 

The city of Rogers, Tex., will vote on in 
suance of $14,000 bonds for. waterworks 

rhe Aubry Wagon Company Tacoma, 
Wash., will rebuild its plant recently irned 

rhe U. S. Packing Company, Wichita Falls, 
Tex., will erect a new plant to consist of 
12 buildings 

The city of Ballinger, Tex., will vote on 
issuance of $20,000 bonds for improving and 


extending waterworks 

rhe H. Raphael Company, Los Angeles 
Cal.. manufacturer of glass, is making im 
provements in its ftactory 

A &75,000 factory will be erected for Me 


Monies & Co Portland, Ore manufacturing 
harness, horse collars, ete 

The Throop Polytechnic Institute, at Pasa 
dena, Cal will build a reinforced oncrets 
powel house to eost S10.000 

The San Bernardino Fertilizer Works, of 
San Bernardine (al will erect a modern 
fertilizer factory in Los Angeles 

A cannery is contemplated at Banning, Cal 
It will be erected by Messrs. Mackey, Tripp 
and Hauverman, of Los Angeles 

M. G. Levy and SS A. Clark will build a 
reduction plant t the Ajo mines, south of 
Gila Bend, in Dima yuunty Arizona 

rhe Santa Fe Railroad Company will soon 
commence the erection of an electric-light 
plant at Barstow, Cal to cost S75.000 

rhe Master Painters Supply Company, Los 
Angeles, Ca ontemplate the erection of a 
factory in this itv for the manufacture of 
paint 

The Daven t Brick and Tile Company 
has heen in rated with S10,.000) capit 
te build a plant in Davenport, Okla Willis 
Moore, president 

The city of Denison, Tex.. will vote on is 
suing $50,000 bonds to improve and extend 
waterworks, including new wllers pumps 
etc \ Ww Acheson mavor 

Power-plant equipment will be required in 
the new hotel to be erected at Phenix. Ariz 
by the Adams Hotel Company A refriger 
ating system will als be installed 

The San Diego (Cal.) Shoe Manufacturing 
Company, recently organized, has completed 


plans for the erection of a plant on Sixteenth 


Logan and National 
(Wash.) 


incorporated 


between 


street 
The 
Company 


avenues 


Bellingham Manufacturing 


and wi es 


has been 
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tablish a plant for the manufacture of all 
kinds of woodenwars A. A. Adams is presi 
dent 

The A Rh. Steel ianing Mills, at Redondo 
Beach, Cal have been purchased by the 
Montgomery & Mullin, and C. Ganahi Lumber 
Companies rhe plant will be greatly en 
larged by the new owners and additional ma 
chinery installed 

The Midway Light and Dower Company 
has been incorporated at Bakersfield, Cal 
Piants will be erected at Maricopa and Moron 
(near Bakersfield) for the distribution § of 
light, heat and power Headquarters of the 
company will be located at Los Angeles, Cal 


CANADA 


Chippewa, Ont will spend $30,000 for new 
waterworks 

(suelp! Ont will spend SS5,000 improving 
its street railway 

rhe Pattinson Woolen Mills, Preston, Ont 
will double its plant 

Welland, Ont., has voted $52,000 bonds for 
waterworks extension 

Burnaby, B. ¢ will spend $80,000 equip 
ping an electri substation 

Port Arthur, Ont., will equip a large elec- 
tric power plant tor civic purposes 

The Mendelssohn Viano Company, of To 
ronto, is building a large new factory 

rhe Byrlington Blanket Company will equip 
a very large factory at Windsor, Ont 

The Consolidated Optical Company, of Te 
ront« is building a large new factory 

Penticton, BB. ¢ will spend large sums for 
installing water, light and power plants 

Robert (;reig of lForonto wil ocnate i 
arge enamel works at Port Arthur, Ont 

Chilliwack RB. ¢ is in the market for 
SlO.000 worth of road-making machinery 


Port Credit, Ont will spend S90,000 > for 
. 
‘ t al equipment for a new hydro power 
Station 
The Canadian Silk and Cotton Company 
W lip a very large factory at Beauport 
‘?) ‘ 

rh | nto Electric Light Company i 

pending S150.000 n new machinery and 

ildings 

rl ras Valley Sugar Company will 
spend $300,000 equipping a plant at Mission 
City Bn. ¢ 

| Vancouver Sewer Pipe and Refractories 
( pany wi lild a large plant at Van 

iver, KB. ¢ 

Ihe ritisl ( I it Portland Cement 
‘ my wi te " Soo plant at 
l’rin n, BR. ¢ 

he John l'a ‘ Compan tanners, will 

iru new factory nt Fredericton 
New Bruns | 

Ihe m and stave mi of J. S. Ains 

e & Brothe dest ved by é i ( ‘ 
‘or wi ‘ ! 

l : t I dil 

Ml Led Alberta, gutted \ re 
wi ‘ om ped a nee 

Montrea i for tenders for an ele 
tric v drive 6.410000 Imperial gallon = tur- 
rine mproved centrifugal pum] 

( \ Dunham & Co Marshalltown 
low manufacturing heating and power-plant 
S] ] S “ erect i inch plant in 
Canada 

\. Hi. Caplom & Co Ltd Ottawa, Ont 
wi establish a three-story babbitt metal and 
solde foundry, together with a smelting and 
refinir plant 

Swift Current Saskatchewan, is in the 


pumping machinery (compressed 


trical machinery and a pro 
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BusINEss ITEMS 








necessitated 
Boston, 


Increased Chand- 
ler & Farquhar Mass., 
machinists’ supplies and machine tools, secur- 
large 


business has 


Company, of 
ing additional quarters. It has leased a 
ware- 
office 


$25 


machine-tool 
machinery 
419 to 


store adjoining its present 
future its 
located at 


in the 
will be 


house and 


and salesroom 
Atlantic avenue. 
have 


one 


Rverson & Son, of Chicago, 
of erection, 


Joseph T 
buildings in 
machinery 


new course 


devoted to 


two 
to be warehousing and 


display and demonstration rooms, the other 
to the storage of structural shapes and spe 
cialties rhe addition to the machinery-dem- 


rooms is 350 feet long 


onstration and display 


and 75 feet wide, of steel and brick construc- 
tion with tile and glass roof. The floor is 
83-inch planking crossed with matched hard 
maple over concrete This building will be 


full 


served by a 15-ton crane, spanning the 
width of the building, the runways extending 
over double-switch tracks and a wagon run 
way at the south end of the building. This 
room will be wired for four different) types 
of electric current and will further be piped 
for steam, gas and high-pressure water, which 
line shafting for belting will 


in addition to 


permit them to test or operate practically 


kind of a 
ve furnished for 


this kind. 


machine Concrete pits will 


that 


anys 


} testing work requires 


facilities of 








TRADE CATALOGS 








Company, Cincin- 
Illustrated, 


cinnati Planer 


nati, Ohio. Catalog Planers 
wxlz inches, paper 


rhe Bryant Electric Company, Bridgeport, 


Conn. Catalog Bryant and Verkins superior 
Wiring devices Illustrated, 120) pages, 6x) 
inch ape ° 

rhe Newall Engineering Company, Wal- 
thamstow, London, England. Catalog. Gages, 
micrometers and measuring machines, — [llus- 


trated, 64 pages, 6x! inches, paper. 








FORTHCOMING MEETINGS 








Internation iation meet, Belmont Park, 
Long Island, October 22 to 3OU Auspices of 
the Lero ¢ tf America, 24 West Thirty 
binth treet New Yark City 5 

Nationa M ine To Builders’ Associa 
tion innual eetin Oct r 25-26, Hotel 
\s« New Yor! ( is. | Hildreth, secre 
ta Worcest Mass 

National Society fo Promotion of Indus- 
trial Kdueat i fo h annual convention, 
Lb I Ma Novel t 17, 18 and 19 

An ican Society t Mee tical Engineers; 
monthly eetil econd Thesday Calvin W, 
Rice tary, 2O West 1 ty-ninth street, 
New York City 

Bos n Bra ! Nat nal Me Prades As 

ition Mon \ u Woecdne 
aa ! nt Young's 1) I s 
‘ \ 141 Milk ‘ Boston, 
Mla 

* ide As I n Me il il Engi 
n \l t eeting h ‘Tuesday wh 
! | ( lis re lent 1 Sabine 
tree Providence, R. 1 

New Eneland 1 ndrymen's Association: 
re ‘ I SK nd Wednesday each 
mol Irs inge Clu Roston, Mas Fred 
I Stockwe 205 Broadway, Cambridgeport, 
M 

Engineers’ Soctetv of Western TPennsvl 

> monthly meeting third Tuesday El 
mer Kk Hliles, secretary Fulton building, 
Pit mrg, Penn 

Superitendents’ and Foremen'’s Clnb9 of 
Cl land monthly meeting third Saturday 
Philip Frankel, secretary, 210 New England 
buildir Cleveland a) 

Western Society of Engineers, Chicago, TIl 
Regula meeting first Wednesday evening 
of each month, excepting Julv and August 
Secretary 1 Ti. Warder, 735 Monadnock 
block, Chicago, 111. 
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Rate 25 cents per line for each insertion. 
About siz words make a line No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for ensuing 


weck’s issue. insiccrs addressed to our care, 
505 Pearl street, New York, will be for- 
warded, ipplicants may specify names 
to which their replies are not to be 
forwarded, but replics will not be returned. 


if not forwarded, they will be destroyed with- 
out notice. No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendations or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona-fide ad- 
rertisements inserted under this heading. No 
advertising accepted fiom any agency, as- 
sociation or individual charging a fee for 
“registration,” or a commission on wayes of 
successful applicants for situations 








MISCELLANEOUS WANTS 








Caliper catalog free. E.G.Smith, Columbia, Pa. 


good patented 
MACHINIST. 


royalty for 
Box 282, AMER. 


We buy or pay 
machine or tool. 

The 
a. be 

Wanted 
gear cutter. 


forge: circular. 
Bridgeport, Ct. 


brazing 
lox St., 


“Gas Saver” 
Lucas & Son, 2 
Work for 

Box 775 


screw machines and 


i775, AMERICAN MACHINIST. 


Wanted—Medium weight specialties or con- 
tract work. Wm. A. Cather, Pottsville, Penn. 

Light, fine machinery to order; models and 
electrical work specialty. E. 0. Chase, New- 
ark, N. J 

Wanted—No. 1144 Pratt & Whitney hand 
miller, second hand. The Oster Mfg. Co., 
Cleveland, Ohio. 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Patents C. L. Parker, Patent Attorney, 


990 G St.. Wash- 
Handbook, 


Patent Office, 
Write for Inventor's 


ex-eXxaminer 
ington, Lb. C 


Large Enelish firm of machine tool im- 
porters having showrooms and offices in Great 
Gritain, France, Germany, Italy, India and 
Japan is wanting good agencies for machine 
tools of all kinds Sox 1S, AMER. MAcH 


’ ' 
LOSE 


Are you going to lose 
from makers, or will 
one-fourth to three 
ments?’ Re-shipment 
acetylene = process, 
weld of cast 
ful Waterbury 
Conn 


breaks on power plant or machinery 
time awaiting new parts 
vou let us weld them at 
eighths cost of replace 
within 24 hours Oxy- 
producing homogeneous 
iron No charge unless 
Welding Works, Waterbury, 


SuCcCCeSS- 








Hrtep WANTED 








indicates present address of 
nothing 


Classification 


advertiser, else. 


CONNECTICUT 

Draftsman 
draftsman: 
tures for milling 


wanted; experienced, mechanical 
designer of jigs and tix- 
and drilling machines. Ap- 


specia 





ply Union Typewriter Co., Bridgeport, Conn. 

Wanted—-Salesmen to handle ona generous 
commission basis, a well advertised and 
quick selling line of lathe tools; commissions 


prescribed 
Address 


given on all orders received from 
territory : send references with reply. 
“R. T.."° AMERICAN MACHINIS1 
Wanted 
ery or electrical 
trie 
basis: will allow 


Salesman experienced in machin- 
lines to sell new line of “port- 
liberal commission 
definite territory to the man 
who will really work it: we know what can 
be done with this line and want a hustler to 
do it. Box 946, AMERICAN MACHINIST. 


able elec tools on 


ILLINOIS 


Wanted An 
pusher and 
assisting in the 


energetic tool room foreman: 
a good executive, cap- 
design of high-grade 


must be a 


able of 


tools, principally telephone work: company 
located in Chicago: steady position: give age 
and experience. Box 14, AMER. MACHINIST. 


MASSACHUSETTS 


_ Toolmakers and machinists wanted: only 
first-class men experienced on special small 


tools and machines: also experienced auto- 
machine operators: 
operated ; 


auto- 
open 


state kind of 
employment; 


matic 


matic steady 





September 29, 1910. 


shop; no labor troubles; Boston, Mass. Box 
993, AMERICAN MACHINIST. 
Wanted—High-grade designing draftsman 


experience in steam engineering 
practice for permanent position with a large 
manufacturing concern in Massachusetts. 
State age, education, experience and salary ex 


with large 


pected by addressing Chief Draftsman, Box 
050, AMERICAN MACHINIST. 
Wanted—Salesman experienced in machin- 
ery or electrical lines to sell new line of 
portable electric tools on liberal commission 
basis: will allot definite territory to the man 
who will really work it. We know what can 


be done with this line and want a hustler +o 

to do it. Box 945, AMERICAN MACHINIST. 
Superintendent wanted for a plant in Mass- 

achusetts employing 700 men all told; he 


must be a young or middle-aged man with 
plenty of ginger, energy, hustle and ability 
to get there, and must be thoroughly conver 


sant with uptodate iron foundry and machine 
shop practice, machine shop in particular, on 
medium and fairly large work, and must be 
able to practice and to conform to modern meth 
ods of shop system, a snappy cost-reducing 
man not without ideas of his own; write 
fully and comprehensively, stating age, edu 
cation, experience, compensation at which you 


would start, references if you wish us to 
write to any, and giving such information 


first hand as will enable us to make a tenta 
tive selection. Box 996, AMER. MACHINIST 


MICHIGAN 
solicit special screw machine 
line, liberal commission to 
Address Michigan Products 


Salesman to 
products as side 
competent man. 


Co., Grand Rapids, Mich. 

Wanted—A_ rapidly growing concern in 
town of 30.000 wants man with technical 
education along steam engineering lines. Box 
OO7T, AMERICAN MACHINIST. 

Wanted—At once, draftsman with at least 


two years’ experience on gasolene engine and 

engine jig work: none but first-class man need 

apply. Box 917, AMERICAN MACHINIST. 
NEBRASKA 


foreman; one 
assembling de 


One machine 
accountant; one 
partment foreman, one with experience on 
automobile friction transmissions; all must 
be men with several years’ experience in sim 
ilar positions; men 35 to 45 years of age 
preferred. Box 963, AMERICAN MACHINIST. 


Wanted room 


expert cost 





NEW JERSEY 


lbraftsmen are paid $30 to $50 weekly ; com- 


plete course at your home; four months. 
Draftsman, 404 Union Bldg., Newark, N. J 


Wanted—Salesman familiar with the sale 
and manufacture of some good special line of 
machinery capable of profitable development 
for a modern plant. audvess “Practical,” 
AMERICAN MACHINIST. 

Wanted—Mechanical engineer, familiar with 
some good line of machinery which could be 
taken up and developed by a well equipped 
foundvy and machine shop. Address with 
particulars, “Reliable,” AMERICAN MACHINIST. 

NEW YORK 
Experienced on tools, jigs and 
fixtures. Apply Mergenthaler Linotype Com 
pany, 24 Ryerson St., Brooklyn. 

Experienced operator for Lucas boring mill 
for night shift. Apply Mergenthaler Linotype 
Company, 44 Ryerson St., Brooklyn, N 

Wanted—First-class toolmaker;: must be a 
rapid workman, able to make accurate tools 
without finish. tox 4, AM. Macu 

Thoroughly draftsmen on 


Draftsman 


useless 


ras 


experienced 


and oil engine work: state age, nationality, 
training, full details, last 5 years’ work with 
salaries received. tox 11, AMER. MACHINIST. 


Designer, expert on all kinds of punches 
and dies, capable of planning work and de 


signs for draftsmen: state experience, nation 
ality, references and salary expected. Box 
994, AMERICAN MACHINIST 


Wanted and board drop hammer 


Steam 


men; state experience and where employed 
last: also a drop-forge foreman; must be A 
man Address reply to Superior Motor Vehi- 
cle Co., 1449 Niagara street, Buffalo, N. Y. 
Wanted—Toolmakers, first class on model 
and special automatic machine work: good 
pay and steady work to competent men: give 
age, experience and reference: vicinity of New 
York City. tox 7S, AMERICAN MACHINIS1 
Foreman wanted for department using 
Gridley automatic, Potter & Johnston semi- 
antomatics, Warner & Swasey hand screw 
machines: must be a hustler and good pro- 


ducer in quantity of high-grade work; appli- 
cations strictly confidential. tox 960, AM. M 

Wanted—Foreman for machine tool depart- 
ment, about 50 hands, steam and gas engine 
factory applicants must be thoroughly ex 
perienced in handling men and equipment: 
state age, experience and references. Box 15, 
AMERICAN MACHINIST. 














September 29, 1910. 


Wanted—Assistant superintendent wanted 
for automobile factory; must have practical 
knowledge of machinery, be a hustler and 
good producer in quantity of high-grade work ; 
give full information as to experience, etc. ; 
applications treated strictly confidential. Box 
959, AMERICAN MACHINIST. 

A skilful pressman, experienced in laying 
out operations, in making punches and dies, 
and in handling both power and hydraulic 
presses; an ambitious man able to handle 
men; will be in line for foreman of press 
department; plant is in eastern New York 
State. Box 7, AMERICAN MACHINIST. 


e NORTH DAKOTA 

Mechanical engineer and instructor to teach 
experimental engineering, kinematics as as- 
sist with machine design in state university; 
salary one hundred dollars for nine months; 
to insure reply send photograph, state age, 
nationality, condition of health, college de- 
gree and full statement of qualifications, also 
references. Address Calvin H. Crouch, Dean, 
Grand Forks, N. D. 

OHIo 

Melter wanted in a grey iron foundry melt- 
ing twenty tons per day. Address Box 957, 
AMERICAN MACHINIST. 

Superintendent for general machine shop 
with kindred branches; must be familiar with 
modern methods, systems and shop account- 
ing; technically educated preferred; give full 
particulars first letter. Box 0998, AM. Macnu. 

Wanted—First-class machinists, toolmakers, 
die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine voper- 
atcrs, wood patternmakers, brass  molders, 
polishers, buffers, finishers, spinners,  mill- 
wrights, hammermen and blacksmiths who are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association. Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 

PENNSYLVANIA 

Wanted —Floor hands and fitters on ma 
chine tool work. Colburn Machine Tool Co, 
Franklin, Penn. 

Wanted—First-class foreman to take charge 
of assembling: must have had a satisfactory 
record as foreman; will pay $125 per month. 
tox 953, AMERICAN MACHINIST. 

Wanted—Draftsman, with experience in de- 
signing horizontal double-acting ammonia 
compressors ; state age, salary and experience. 
tox 969, AMERICAN MACHINIST. 

Wanted—First-class man as inspector: one 
with some automobile experience preferred: 
first-class position for man who can come 
well recommended. tox 54, AMER. MACH. 


Wanted—Planer hands competent to pro- 
duce maximum amount of work on medium 
and large planers: to such men we can offer 
steady employment, 60 hours per week: good 
wages; in answering state age and experi- 
ence; location western Pennsylvania tox 
YOST, AMERICAN MACHINIST 

Wanted—First-class assistant superintend- 
ent in machine shops employing about 300 
men; must have engineering ability and cap- 
able of producing economical results on job- 
bing work, as well as thoroughly understand 
ing the operation of machine tools: address 
reply, stating age, experience, salary expected, 
ete. tox 967, AMERICAN MACHINIST. 

The Monotype School is maintained to 
train young men to meet the constant de- 
mand for operators of our type casting and 
composing machine: these operators do so 
well that we receive more applications for 
places than can be filled: these qualifications 
carry most weight: Common sense. automatic 
machinery experience, printing office experi- 
ence, type foundry experience. Full partie- 
ulars will be furnished to inquirers who fur- 
nish the same information ahout themselves, 
and mention this paper. Lanston Monotype 
Machine Co., Philadelphia. 


WISCONSIN 


Wanted—Draftsman. bright young man to 
take charge of a small drafting room. Address 
“A. Z..° AMERICAN MACHINIST. 

Foreman wanted for monitor department: 
must be strictly first class in every respect, 
none other need apply: steady work and good 
pay for the right man. Address Box 934, 
AMERICAN MACHINIST. 


FOREIGN 


The Commonwealth Government, Common- 
wealth Offices, 72 Victoria street, London 
S. W., invite applications for a manager of 
small arms factory, Lithgow, New South 
Wales, Australia. Age not to exceed 45. Tes- 
timonials, statement of service and qualifiea- 
tions for post required. Previous experience 
of manufacture of small arms. essential. 
Candidates have to undergo medical examina- 
tion Salary £750. Applications te he ad- 
dressed Secretary, Defence Department, Mel- 
bourne, Australia, to arrive not later than 
October 81. 


AMERICAN MACHINIST 


SITUATIONS WANTED 








Classification indicates present address o7 
advertiser, nuthing else. 


ILLINOIS 

Wanted— Position as general superintend- 
ent; have had a large experience designing 
and building gas engines. Box 925, AM. Ma. 

Situation Wanted—Mechanical superintend- 
ent and shop systematizer; splendid record as 
a producer on light and medium weight ma- 
chinery ; experienced as chief draftsman, mas- 
ter mechanic and production engineer; fa- 
miliar with gas engines and automobile parts; 
now employed by a large house making metal 
specialties as general superintendent; experi- 
ence with building and starting new factories. 
“Designer,” $264 Fulton St., Chicago. 

MASSACHUSETTS 

Factory manager, successful, experienced in 
organization, cost and factory systems, desires 
change ; can produce results and stand on own 
record, and give best references from present 
and past employers, also satisfactory reason 
for changing. Box 0, AMERICAN MACHINIST. 

Superintendent or foreman; am a practical 
foundryman with a wide experience on heavy 
and light machinery, engine and jobbing 
work; thoroughly understand the cupola and 
mixing by analysis: understand handling men 
to advantage; married, sober, reliable; over 
twenty years’ experience as such; best of 
references. tox 5, AMERICAN MACHINIST. 

Mechanical superintendent with large au- 
tomobile company manufacturing high-grade 
cars, desires change; just completed tools for 
1911 model and installed additional equip- 
ment for same: 16 years’ broad experience; 
thoroughly familiar with the manufacture of 
automobile parts and accessories; rapid pro 
duction, interchangeability niy specialty. Box 
2, AMERICAN MACHINIST. 

NEW JERSEY 

Draftsman, experienced on tool work, also 
shop experience, desires to change. Box YSS8, 
AMERICAN MACHINIST 

Assistant supe.sutendent or chief drafts- 
man; accurate hustler; American; 37; seven 
years’ shop and 15 years’ office experience 
on keyboard and automatic machinery: ex- 
cellent references. Box 272. Dumont, N. J 

Mechanica! engineer, technical education, 
22 years’ experience in hydraulic, pneumatic 
and general engineering, shop work, etc., de- 
sires position as chief engineer or master 
mechanic. tox 962, AMERICAN MACHINIST 

Wanted—TDvosition as draftsman by man ex- 
perienced in the design, erection and opera- 
tion of suction vas producers and gas en 
gines: trade school graduate and Interna 
tional Correspondence Schools student; pres 
ent salary $1080; age 23. Box 985, AM. Ma 


NEW YorRK 

Machine shop foreman looking for a posi 
tion, up to date and a hustler: first-class ref 
erences tox 10, AMERICAN MACHINIST 

Draftsman, experienced detailer on special 
machinery and model work: 8 years’ shop ex- 
perience Box 3, AMERICAN MACHINIST 

Draftsman with long experience in. machin 
ery and mill work, wishes position; New York 
or vicinity tox O81, AMER. MACHINIST 

Designer of special machines, tools and fix- 
tures, technical graduate with shop experi 
ence, desires position: location immaterial 
tox 5, AMERICAN MACHINIST 

Mechanical engineer wishes to connect with 
reliable party in a capacity of supervising the 
design and construction of automatic ma- 
chinery Box 8, AMERICAN MACHINIST 

First-class practical tool designer on auto- 
mobile and interchangeable parts, capable of 
taking charge: salary $24 to locate in Greater 
New York or vicinity tox 12, Amer. MACH. 

Mechanical superintendent of a large man- 
ufacturing plant. with twenty years’ experi- 
ence in general machine and foundry prac- 
tice, desires making a_ change. tox «6901, 
AMERICAN MACHINIST 

Mechanical engineer, experienced in tools, 
operations, equipment and time setting, 12 
years’ experience in responsible manufactur- 
ing and commercial positions, desires change. 
tox 980, AMERICAN MACHINIST 

German machinist and toolmakers, 36 years 
of age, 18 years’ experience in tools, jigs, au- 
tomatic machinery, experimental work, also 
die work, wants steady position in New York 
or vicinity. Box 13, AMERICAN MACHINIST. 

Brass and bronze foundry superintendent 
desires position : experience 16 vears fore- 
man, machinery, plumbers’ supplies, chande- 
lier, steam and water and art bronze: A- 
metal mixer. Pox 971, AMER. MACHINIST. 

tookkeeper, American, 32, married, twelve 
vears’ thorough experience manufacturing, 
mereantile lines, reliable, competent, employed 
as accountant in automobile manufacturing 
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plant, desires to relocate; highest references. 
“R. C.,"” Box 992, AMBRICAN MACHINIST. 
High grade designer with wide experience, 
both practical and technical, on tools and spe 
cial machinery for manufacturing interchange 
able parts; expert on dies, including subpress ; 
will be open for engagement October 1; loca 
tion immaterial. tox O15, AMER. Macu 
Sheet metal superintendent and _ factory 
manager desires change; vicinity New York: 
expert in steel, brass and metal stampings 
every description; uptodate tools, dies and 
special devices for same; capable executive: 
fully competent. Box 974, AMER. MACHINIST. 
Superintendent and works manager by high 
class production engineer, expert on efficiency 
methods of organizing help and engineering 
the reduction of costs and raising of out 
puts; mechanical engineer by profession: ex 
pert at tools, dies, machinery and estimating; 
good reference for past performance. Address 
“Production,” AMERICAN MACHINIST 
Mechanical superintendent, superintendent 
of maintenance; superintendent of power 
plant or consulting engineer; assume full 
charge of power plant, manufacturing ma 
chinery, buildings, ete capable of taking a 
load off manager's shoulders; first-class me 
chanical engineer, experienced, good education, 
will consider other mechanical, executive or 
confidential position; willing to travel, but no 
salesman’s position wanted; bonds if needed; 
be explicit in your reply. tox 033, AM. Ma, 


Foreman tool and diemaker or superintend 
ent; a thorough expert on the design of all 
classes of«the most uptodate methods of die 
making, tools, jigs, ete. ; good organizer with 
executive ability in shop management; ex 
cellent references and recommendations tox 
975, AMERICAN MACHINIST. 


PENNSYLVANIA 


Works manager or superintendent desires 
change; can show results in manufacturing 
either light or heavy work, as I am capable 
of bringing a factory strictly up to date with 
out excuses tox O01, AMER. MACHINIS’ 

General foreman or foreman experienced in 
the manufacture of interchangeable high-grade 
engine or machine production; 17 years’ ex 
perience ; 33 years of age; modern shop meth- 
ods: organizer and executive of tact: thor- 
ough mechanic and hustler. Box 1, AM. Ma. 






WISCONSIN 


High-grade designer of special automatic 
machinery wants position offering good pros 
pects; inventive ability; good mechanic and 
executive; developing and perfecting machin 
ery a specialty; at present in charge Box 
009, AMERICAN MACHINIST 








For SALE 








For Sale-—Air compressor, 177 cubic feet 
per minute; Ingersoll-Sergeant simplex, size 
10x10'4,x12. Box 6, AMERICAN MACHINIST. 

For Sale—Screw manufacturing business; 
excellent oppertunity and profits: reasonable 
price; first-class machinery Box 013, Am. M 

For Sale—One 3x36 Jones & Lamson: this 
machine is of late type, full turret, shifting 
hob, complete with full set of chucking and 
bar equipment Wanted—A medium size plain 
milling machine; also 24-inch drill press 
will buy, sell or trade. Quride Co., Syracuse, 
N. Y¥. 

For Sale—Three return tubular boilers, 
manufactured by Riter Bros., Buffalo, N. ¥ 
Drums 72x16 feet 0 inches; each boiler with 
sixty-six 4-inch tubes; inspected by Travelers 
Indemnity Company, of Hartford, Conn: 938 
Ib. steam pressure; boilers in good condition; 
ean be delivered in two to three months, and 
seen in operation at Buffalo Bolt Company's 
plant, North Tonawanda, N. Y. 


An opportunity to start a machine shop; 
we offer one of our departments for sale, 
the one used to establish our business: it is 
small and profitable work, but as we are de 
voting ourselves to heavier work, we offer to 
sell for $2000, all the drawings, patterns, and 
stock of finished and partly finished parts 
and rough material (inventories over $3000) 
circulars, electrotypes, special machinery and 
fixtures, and an established trade Address 
Sipp Machine Company, Paterson, J. 

For Sale—Established machine tool busi 
ness in the north of England; valuable pat- 
ents and modern plant: will prove a first 
rate addition to an existing business or 
nucleus for foreign patentees requiring es- 
tablished business and works: leases and op- 
tions in buildings transferred if requived 
Communications from principals only to be 
addressed in first instance to “M. T. Bust- 
ness,” Care Messrs. Patersons, Snow, Kinder 
awson, 25 Lincoln's Inn Fields, London, 


& I 
W. C., England. 
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‘Talks With Our Readers 








By the Sales Manager 





AMERICAN MACHINIST, 
New York, N. Y. 
Gentlemen: 

Two young men working at the 
machinist trade in our plant are 
ambitious to become machinery 
salesmen and we have arranged for 
them to spend one day out of each 
week in the office, and the first work 
we set before them on that day is 
to go through the AMERICAN Ma- 
CHINIST from 
thought you would like to know 
that your paper was serving as a 
text book for salesmen in our 
establishment. 

Yours very truly, 
THE CINCINNATI PLANER Co. 


cover to cover 


** x ** 

The business of selling has 
changed wonderfully in the 
last five years. The strenu- 
ous selling age is here. 


How to get big net profits 
out of business, how to get 
more orders at less expense, 
how to lessen the hardships of 
selling; these are the prob- 
lems that now confront every 
distributor. 


The time is past when the 
hot air artist can inveigle 
orders from any of us. 


The salesman must be well 
armed with proper informa- 
tion and proper arguments to 
meet all objections that may 
arise. 

For objections do arise; in 
fact, every probable purchaser 
hs On the defensive. 


Every one of us must be 
shown—and we want to be 
shown without too much of 
our time being taken up. 


And this is why advertising 
is revolutionizing the selling 
methods of today. 


Yet ‘tis sad, but only too 
true, that salesmen have done 
more than anything else to 
obstruct the development of 
advertising. 


They treat it worse than a 
man does his red-headed step- 
child. 


They should welcome its 
help—make use of it in every 
way. 

It is one of the most im- 
portant members of the army 
of distributors—it is the scout 
ahead of the firing line. 


Its duties are many. Chief 
among them is the uncovering 
of new prospects, creating in 
their minds a desire to know 
more about the article offered, 
and inducing them to ask for 
further information. 


It puts the salesman in 
touch with the 
makes his approach far easier 
and his arguments more effec- 
tive. 


prospect, 


It searches’ throughout 
parts of his territory, brings 
to light possible customers 


whom he has never heard of, 
in places he never would have 
thought of, and at times most 
unexpected. 


Frequently it points out the 
man with a change of heart 
who has often turned him 
down. 


And when the competitor 
comes along and puts a crimp 
in his plans, it is the silent 
scout that puts in a good hard 
lick, driving home a shaft of 
convincing argument for him 
—often the lick that brings 
him back to get the order. 


The scout searches out new 
prospects, preaches economy, 
gives information, the ‘“reas- 
on why,”’ and creates a desire 
to purchase. 


Then it’s up to ‘Mr. Sales- 
man to capture the order. 
The scout has done its duty 
when it has brought salesman 
and purchaser in touch. 


When it has, then it is en- 
titled to the thanks of both— 


Of the salesman on account 
of the educational work it has 
done. 


And of the purchaser be- 
cause it shows him a machine 
that will enable him to do 
better, faster or cheaper work. 


! xo 
oe *k me 


Say you saw i im the 
American Machinist. 
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THE WHITNEY MFG. COMPANY, “™éxx"" 











Machine Department 


Hand (Feed) Milling Machines, 20-inch Water Tool 
Grinders, Keys and Cutters for the “Woodruff 
Patent System of Keying.” Presto Drill 
Chucks, Collets and Friction 
Tapping Devices 





Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet Chains for Automobiles, 
Commercial Cars, Motorcycles, Bicycles, Machinery, Etc. 





THE WHITNEY MFG. COMPANY, “270%. 
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The operating of the chuck and the feeding of 
the stock are both accomplished by the 
movement of one lever on 


No.0 Wire Feed Screw Machines 


Furthermore the chuck automatically compensates for any ordinary variations 
in the size of the stock so that accurate and uniform feeding is secured at all times. 


The importance of these points cannot be overstated. With machines of this 
type where the object is the production of small quantities of duplicate parts as 
opposed to the field of the automatics, every advance made in the direction of 


economy of operation should be noted. The quicker a wire feed screw machine can 


be operated and the handier the adjustments the more valuable the machine. 


Send for circular giving full particulars. 


Brown & Sharpe Mfg. Co. 


Providence, R. I., U. S. A. 
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Testing Alignment of Centers with Grinding Wheel Carriage 


Landis Grinders 
Go Through the 
Hardest Tests 


Landis Tool Co., Waynesboro, Pa. 


New York Office, Fulton Building, 50 Church Street 
Walter H. Foster & Co., \Janagers 
Foreign Agents—C. W. Burton, Griffiths & Co., London and Glaseow Schuchardt & Schutte, 
Berlin, Vienna, Stockholm, St. Petersburg, Copenhagen and Budapest Alfred H. Schutte, Cologne, 
Brussels, Liege Milan, Paris, Barcelona and Bilbao A. R. Williams Machinery Co., Toronto. 
Williams & Wilson, Montreal, Canada 





Testing Surfaces of Table for Parallel with Travel of Carriage 











Our Test 
Is A 


Regular 
“Third Degree” 


If tests have any- 
thing to do with the 
accuracy of a finished 
grinding machine then 
the Landis Grinder is 
as accurate as human 
skill and ingenuity can 
produce. Every part 
of every Landis Grin- 
der has to submit to 
the most careful tests 
before we are satisfied 
that it conforms to the 
Landis ‘‘Standard.”’ 

This explains why 
Landis Grinders are 
noted for such ac- 
curacy, and why a 
“Landis” does such 
precise work. 

Write for full partic- 
ulars. Landis Grin- 
ders will reduce your 
manufacturing costs 
—and we can prove it. 
Your samples or draw- 
ings will give us the 
data to work from. 


Write today. 
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Morse Twist Drill 
& Machine Co. 


folded when not in use requires space of only 544 ”x11/16”" New Bedford, Mass., U. S. A. 


“MORSE” 


We have recently placed on the 
market this very convenient Folding 
Drill Holder, made to hold straight 
shank drills Nos. 1 to 60. No diffi- 
culty in finding at once the drill 
wanted as each hole is plainly marked ses ie P|: 

with size of drill. We want every user (gS PRO al pee BC i ; 


29. 31. 33. 35. 37 


23347 26°’ 28 30 32 34 36 38 











t 


of drills to have one of these Holders. (=i. 
Price within reach of everybody. = — | ey 

















It You'll Investigate A Sf 
Bath Grinder, = soni 
Yul by — === 


We know that because we 
know you'd never keep on using 
other machines when you have 
seen how a Bath Universal will 
handle every grinding job in 
your shop better, easier and 
quicker than any other. It 
is a real L’niversal—it does all 
any other grinders can do and a 
whole lot they can’t. It’s an 
absolute revolutionizer among 
grinders. Let us tell you all 
about this remarkable machine. 






Write at once for a free copy 
of our interesting book. 


The Bath Grinder Company, Inc., Fitchburg, Mass., U. S. A. 


Japan, Albert Herbert, 14 Yamashitacho, Yokohama Northern and Eastern Germany and Anustria-Itungary. Scnuenasdt & Schutte, 
Berlin ; Western and Southern Germany, Switzerland, Holland, Beigium, France: Spain and Italy Alfred Hl. Schptte, Neumarkt 
18, Cologne J 
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No. 3 Universal 
Miller 


EEDS 30x10x109” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”. Main 

spindle has taper journals running in an- 
nular bearings fitted with ring oilers. 
Knee rigidly braced and has .projected 
bearing on column of machine. Elevat- 
ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an are of 
216 degrees. Head has tool steel worm 
running in oil bath. Is tested for accu- 
racy in divisions on an 8” diameter plate. 
All feeds and reverse of same within easy 
control from front of knee. 








A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore; C. W. Burton, Griffiths & Co., 
London, for Great Britain: J. E. Chabert & Co., 
Paris, France; Schuchardt & Schutte, Berlin. 














“AMAOMAXrc line of machinery is made in any special types for turning out in- 


numerable pieces in rapid duplication. ‘The shapes shown below 
are only a few of the many kinds which are made with wonderful speed and accuracy on 
‘‘Automatics’” Send samples or blue prints for estimates. 





50 Wire handle. 51 Twist wire. 
52Special. 53 Links. 54 Links. 
55 Screw eye blank. 56 Screw eye 
blank. 57 Side for bicycle chain 
link. 58 Special. 59 Dredge link. 
60 Link. 61 Neck wire, 62 8. 
hooks. 63 Hose clamp. 64 Finger 
ring. 65 Chain. 66 Chain hook. 
67 Buckle. 68 Bottle wires. 69 
Button fastener. 70 Wire shape. 








71 Repair links. 72 Sheet blank. 
73 Trap Wire. 74 Umbrella spring. 
75 Fish line swivel. 76 Corset fast- 
eners. 77 Fish hook spoon. 78 
Spring. 79 Flat and round rings. 
80 Umbrella clamp. 81 Mouse and 
rat trap wires. 82 Belt hook. 8&3 
Staples. 84 Hooks and eyes. 85 
Piano wires. 86 Crimped wire. 8&7 
Hook. 88 Trap wire. 89 Eyelet. 
90 Shoe fastener. 91 Hook. 92 
Special. 93 Drawer or chest 
handle. 94 Suspender and trouser 
buckles. 95 Suspender buckle 
plates. 96 Bottle wire. 97 lron 
hook, 98 Blank hammock hook, 
99 T bar. 100 File wire holder, 
101 Button back. 102 Bottle cap 
103 Sheet metalform. 104 Portier 
pole bracket. 105 Curtain pole 
plates. 106 Spoon. 107 Hinges, 
108 Check washers. 109 Hose 
supporter. 110 Tie wire. 111 Seal 
wire. 112 Special shape. 113 Neck 
wire. 114 Gas mantle wire. 115 
Harness wire. 116 Link. 117 Bag 
tie. 118 Car seals and wires. 119 


Belt hook. 














Automatic 
Machine Co., 


Bridgeport, Conri., U.S. A, 
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The R. IX. Le Blond Machine Tool Company 
Cincinnati, Ohio. 


DOMESTIC AGENTS ( ( Worme Mehrv. Co.. Detroit. Miel l. lh. Osgood, Buffalo. N. ¥ The W. M. Pattison Supply 


Co., Cleveland, O I. Ek. Satterlee Co., Minneapolis. Minn rhe Hendrie & Bolthoff Mfg. & Supply ¢ Denver, Colo Portland 
Mehry. Co Portland, Ore (Caldwell Bros. Co., Seattle. Was! Smith-Booth-Usher Co., Los Angeles, Cal Kecles & Smith Co., 
San Francisco, Cal Niles-Bement-Pond Co.. New York, Birmingham, Philadelphia, Boston, Pittsburg, Chicago, Hamilton, O. J. W. 
Wright & Co., St. Louis, Mo., Kansas City, Mo. The E. A. Kinsey Co., Cincinnati, O., Indianapolis, Indiana Thomas 8S. Bowles, 
Norwolk, Va Oliver Hl. Van Horn, New Orleans, La Dodson Mfg. Co., Torreon, Coah., Mex. General Supply Co., S. A., Mexico, 
I. F.. Mex General Supply Co., Ltd., Ottawa, Can 

FOREIGN AGENTS—Dueas & Co., Austria-Hungary. Mitsui & Co., Japan Benson Bros., Melbourne, Australia Van Riet 
schoten & Houwens, Rotterdam, Holland J. Lambercier & Co.. Geneva, Switzerland De Fries & Co Ltd Diisseldorf, Get 
many: Milan, Italy Louis Besse, Paris, France Henri Benedictus. Antwerp, Belgium Hugo Tilquist, Stockholm, Sweden 


S. G. Weinberg, St. Petersburg, Russia Overall, MeCray, Ltd... Sydney, Australia Nielsen & Winther, Copenhagen, Denmark. 
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This Book 
Is Yours 


For The Asking 


Our 200-page Catalogue of 
**‘Bolts, Screws and Supplies” 


revised to date, will be forwarded without 
charge to all who purchase or specify this 
line. 

Each of the 200 pages contains valuable in- 
e formation and interesting data, and the book 
Machine Bolts as a whole is a veritable encyclopedia. 


Wood Screws 

Machine Screws 

Carriage Bolts 

Coach Screws 2 P 2 
Gap and Set Screws In asKing for.copies, please mention 
Nuts of all kinds Catalogue No. 2862. 

er st 

Rivets 

B urrs. 


‘i Hammacher, Schlemmer & Co. 


Wire 
Emery Paper and Cloth 4 Hardware, Tools and Supplies 


Chain 
Rope NEW YORK SINCE 1848 
Shovels 4th Avenue and 13th Street 











Cutters with Inserted Teeth 
Teeth of Carbon or High 
Speed Steel 


We have made a number of changes in the 
design of these cutters and our latest and most im- 
proved cutters are unrivaled as result producers. 

They are adapted for heavy work and will 
stand up under extraordinary conditions. 

The locking device for the teeth is the most positive we know of. 

We have known of cases where accidents have happened which put 
fixtures and arbor out of commission and twisted cutter but we never 
knew a tooth to move or become loosened. 

Prices quoted on request. 


Union Twist Drill Co., Athol, Mass., U.S. A. 


The Cutter Makers 





PATENT APPLIED FOR 


New York Store: 54 Warren St.. E. W. McKeen. Boston Agents: 25 Purchase St., E. T. Ward & Sons. Philadelphia Store 
The Bourse. Chicago Store 47 W. Washington Blvd... W. G Laoat rr, Mgr 

FOREIGN AGENTS: France: Alfred H. Schutte, 22-24 Rue de Petits Hotel, Paris. England: Chas. Neat & Co., 112 Queen Vi 
toria St., London Agents for Sweden: Wilh. Sonesson & Co.. Malmo. Stockholm and Gothénburg Agents for Denmark, Norway 


and Finland: Aktieselskabet Wilh. Sonesson & Co., Copenhagen City and Freeport Aus stralia : The McPherson & Son, Melbourne 
Agents for Germany: Schmidt & Clemens, Frankfort, a./m. Japan: Andrews & George, Yok yham a 
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EARS ago—and not many at that—it was considered 
high treason and the limit of folly to say anything in 
Now nearly every advertisement 


an advertisement. 
has something to say—a different something every issue. 
You may have looked up an article in the Buyers’ Guide last 
week and found nothing in the ad that interested you. 
it again this week—ten to one there is a new story throwing 
This Buyers’ Guide is an 
Consult it as you 


new light from a new angle. 
epitome of what’s in the selling section. 


would an index to your favorite author. 


To be here is a badge of responsibility. 


To buy from here is a guarantee of satisfaction. 


Try 














